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gediment Sampling/Bloassay

Three large volume conposite sediment pamples were
collected for use in the acute and chronic bjioassay studies
that were conducted by the Academy of Natural Sciences of
Philadelphia (Academy). The Academy's Bloassay Laboratory
performed elght definitive bioassays on the three leachate
gamples and on a reference toxicant obtained from EPA, The
reference toxicant was tested to determine if animals used in
the tests were healthy and test conditions conformed with
appropriate physical and chemical conditions required by the
test animals, For each leachate, the Acadeny ran a 2l-day
continuous flow chronic test with pnphniﬁ pagpa, conforming
to gquidelines published by the Environmental Protection
Agency in The Federal Register (48 CFR, Paragraph 797.1338,
"Daphnid chronic toxicity test."), and a definitive 7=day
growth test with larvae of the fathead minnow Pimepbales
promelas, conforming to guidelines published in EPA/608/4=
85/814, Because of the volatile nature of the compounds
present at the site, the £ish chronic tests also had to be
performed by continuous flow rather that static renewal,
Guidelines for the continuous flow conditions with £ish
followed The Federal Register (40 CFR, Paragraph 797,1608
*Figh early life stage toxicity test,"), but in all other
aspects the firh test conditions conformed with the test
protocol of EPA/600/4-85/014, The response o: animals to the

reference toxicant was tested by a 48-hour acute Daphpia
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test, and a 96=hour test of Pimepbales larvae growth, Both

vete static renewal teste.

_ METHODS

Sample Collection

The three sediment eamples collected included one
background composite sample, designated as the BG sample,
from west of the site, one composite sample from the western
svamp area, designated as the WS sample, and one composite
sample from the air stripper outfall ditch, designated as the
AS sample, Thege locatlions are shown on Plate __, Soils
used to generate the leachate were collected in two phases
because large soll volumes were required and the Academy
could only operate twﬁ cohtinuous flow tests at a time,
During the first phase of sampling, a large composite sample
from the west side of the Background Site was collected for
leachate generation, along with two small grab samples which
were analyzed to provide chemical data for the next two
bioassay tests, A subsample of the composite background
sample was also taken for chemical analysis. In the second
phase, two composite samples were collected, one from the Alr
Stripper outfall, and one from the West Swamp, Each of the
three composite soll samples was collected by shovel, put
into a 16 quart stainless steel bucket, thoroughly mixed, and
transferred to 55-gallon stainless steel drums, Four full
buckets accounted for the entire sample aliquot, Samples
were immediately driven by an ERM geologist to the Academy in
Philadelphia, Pennsylvania.
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The reference toxicant, sodium lauryl sulfate, was
obtained from EPA's Environmental Monitoring and Support
Laboratory, (Cincinnati, Ohio),

The background leachate and reference ioxlcanh supplied
by EPA vere tested first. The second phase consisted of
tests conducted from leachates generated from the composite

samples taken at the air stripper outfall and western swamp,

Dilution Water

Dilution water was collected from Round Valley
Regervoir, a pump-storage, oligotrophic reservoir located in
central New Jersey. The dilution water was chemically
analyzed for pH, alkalinity, hardness, metals and pesticides,
Dilﬁtion'wager vag filtered and autoclaved prior to the
Dapbpia tests but not for the fish larvae test, Autoclaving
prevented the introduction of other invertebrates that might
be predators of Dapbpla, or of additional daphniids that live

in the Reservoir,

Leschate Preparation.
The leachates were generated using the "Standard Test .

Method for Shake Extraction of Solid Waste with Water"; ASTM:
D 3987 ~ 85, Soil samples were weighed and added to dilution
vater at a ratio of one part sediment to 2ﬁ parts water (175
gme sediment to 3500 mls of water), The samples were
agitated for 18 h in a motorized, rotating agitator
constructed following recommendations of the above ASTM
guideline, The agitator was maintained at 29 r/min, After

agitation, the samples were allowed to settle for 1# minutes
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and then decanted through a screen to remove large particles
such as roots, sticks, or pebbles, The leachate was then
separated from the psediment by continuous flow
centrifugation, We initially attempted to £ilter the samples
rather than centrifuge them, but the £ilters immediately
clogged, After centrifugation, the leachate was stored
overnight in the test room to bring the water to the test

temperature, and was then immediately used in the bioassay,

Blosssnyea
Standard protocols (referenced above) were used for each

test, Quality assurance/quality control procedures, as
directed by each protocol, were followed, oﬁly.new or
disposable glassware and chambers were uped for these tests,
all glassware vas acid-washed, rinsed with acetone, wvaghed
with a laboratory non-detergent cleanser, and rinsed several
times with a very pure laboratory water obtained by passing
distilled water through two delonizing cartridges and one
carbon cartridge (Millepore's Milli-Q system) prior to use,
All test instruments, l.e,, thermometer, dissolved oxygen
meter, pH meter, conductivity meter, and balances were
calibrated prior to use, Alkalinity and hardness tests
followed protocols published in Standard Methods For the
Examination of Water and Wastewater, 13th Edition (ANON,
1971).

Room temperature during the Dapbpis teste was maintained
at 20329C, and during the f£ish test at 25:2°C, The photo~
period for all tests was 16 h 1ight 8 h dark,
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During each test, water in all beakers were tested each
day for temperature, and flow rates were calibrated,
Dissolved oxygen, alkalinity, pH, hardness, and conductivity
were measured once each week, These analyses were performed
on one replicate beaker for on all test concentrations vaters
in the Dapbpia test and on the control and 188V leachate
beakers for the £ish, as required by the appropriate proto-
cols.

For the Dapbpnia test, twenty individuals less than 24=h
old, were tepted at each of five leachate concentrations
(diluted with the control water), and a dilution water
control, The 28 individuals were divided among two 688-ml
borosilicate beakers, each containing 508 ml of dilution
vater and/or leachate, Five to six changes of test water
occurred each day in each beaker, Continuously operating
pumpe (Manostat) delivered water from reservoirs containing

test water and food, The test water was delivered to

splitter flasks (Ace Glassware Inc.), which then divided the

test water into each of the replicate beakers. The food
consisted of the green alga Jpkistrodesmus f£alostup, added to
the test water at a concentration of 1,25 mg as Carbon per
liter, Deaths of adults and juveniles, and number of live
and dead offspring were determined for each vessel on Monday,
Wednesday and Friday of each week,

Fo£ the pimephales test, newly born minnows were ob-
tained either from Kurtz Fish Batchery, Elverson, PA,, or
from the Alabama State Fish Hatchery, Merion, AL, The test
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chambers conaisted of 688-ml beakers, with 10 larvae in each

beaker, Two replicate beakers were maintained for each test

concentration, Animals were fed three times a day, with
brine shrimp nauplii that had been cultured in the Academy's
fish laboratory., The Artenia eggs were purchased from Aquar=
ium products, Glen Burnie, Md, (Lot No, 198), We found that
the heavy food amounts suggested by the EPA protocol caused a
heavy growth of fungus in the flasks, The fungus affected
fish survival during the tests with the Background sediment
sample, After this test, we reduced the amount of Artepis
provided as food, and changed beakers every other day
throughout the test, We had no further problems with prema-
ture fish deaths, After seven days, living individuals from
each test concentration, and the dilution water control were
measured (total length), dried at 68°C for 24 h, and then
weighed on a calibrated Mettler Balance sensitive to B.0Bl mg
(Model AE 163),

Data Aoalysiss
The trimmed Spearman-Karber and the probit models were

used to estimate acute toxicity of the leachates. An
analysis of variance (ANOVA) was used to determine the effect
of concentration of leachate which causes a significant
difference from the control of each of the following life
history parameters: survivorship, growth as meagured by
increase in length and weight for £ish, and average number of
young produced per female per 21l~-day test period for Daphnia.
'The T-Method (Sokal and Rolf 1981) was used to identify a no~
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effect concentration (NOEC), the lowest concentration that
produced an effect (LOEC), and a maximum allowable toxicity
concentration (MATC), calculated as the geometric mean of
NOEC and LOEC estimates, This test was used, rather than
Dunnett’'s Many-t method because the latter test only permits
a comparison between a test concentration and the control, _
and not among different concentrations for significant

effects.

RESULTS

Rhysical and Cbemdcal Conditions During Leachabe Iesis.

Physical and chemical analyses of the water prior to and
during the tests are pummarized in Table I.~A~B. for the
Daphpla tests, and in Table IX.-A-D., for the fish tests,
Flow rate measurements and sediment weights for all tests are
summarized in Table III and Table IV respectively. Test
conditions were maintained as close to those specified in the
protocols as possible, The average test temperatures for
each Dapbpis test ranged, in degrees Celsius, for the SLS
test from 19,6 to 20.4, the BG test from 18,4 to 28,6, in the
AS test from 18,6 to 19,9, and for the WS test, 19.8, For

the fish tests, average temperitures for each test vessel for
the SLS test ranged from 23.3 to 23,7 © C, BG was
consistently at 22,9 © ¢, AS was 23.2 to 24.3 © C, and WS

from 22 to 22,8 © C, Oxygen values were maintained at or
near to saturation in all test chambers during all tests
without artificial aeration (Tables 1 and 2), Conductivity
and pH did not deviate significantly from the control vessels

T e
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with dilution water, hovever pH values for the Daphbpis A8 and
W8 leachate tests were low, and possibly could stress these
animalse (Tables I and II), Alkalinity and water hardness
decreased with increasing leachate concentration in the same
leachate tests, To insure £ive complete changes of the
test water in the vessels each day flow rates had to be at
least 3,47 mis/minute. Flowrates never fell below this value
during any of the teste (Table Iv,),

Dapbnia Magoa Acute abd Chronic Test Besulis,
Background Site,

The results of the Daphpis chronic testp are presented

in Table V and VI. A preliminary 48-hour screen test with
daphniids, using death and body weight as the assay of the
effect of the BG (Background) leachate indicated no acute or
chronic toxicity effect on Dapbpis for either 508 or loes
leachate concentrations, Therefore, for the definitive 21~
day daphniid test we selected 100%, 90%, 80%, 70%, and 60% as
the test concentrations,

Deaths occurred in all test concentrations, without a
monotonically increasing trend between 60 and 10088, An LC 50
acute toxicity value vas calcﬁlated but the 95% confidence
limits were too large to suggest a good estimate, A statis-
tically significant chronic effect on reproduction by the BG
leachate wag found at all leachate concentrations, by ANOVA
and the T-Method (Sokal and Rolf 1961), All vessels receiv=
ing the BG leachate had a substantial build=-up of silt and
clay which very likely had an effect on the daphniide ability

AR301193. .
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to feed. The impact of turbidity as an interference du}ing

the test will be discussed later in this report.
Alr stripper Sediments,’

Because of time constraints, a screen test could not be
performed prior to the tests with the AS (Alr Stripper) or WS
(West Swamp) leachate tests with daphniids, Tﬁe same
concentrations of leachate as used with the background sample
vere used for both tests, A 21-day LC 50 acute toxicity was
calculated to be 74% of the leachate by the Spearman-Karber
model (Table VI,), The estimates from the Probit model were
virtually identical and therefore are not reported, Calcula-
tions of a 6~day and a l4-day LC 5@ could not be nade,

The chronic test results, using average offspring
produced per female in 21 days, indicated a significant test
effect at all concentrations of the AS leachate, from 60% to
lpes, 70%, 80%, and 96% leachate concentrations had a
greater effect than 60%; 80 and 9% leachate were not
slgnificantly different from 76%, but 100% leachate was
significantly different from the impact of the 70% leachate
concentration, The lowest effect concentration for chronic
toxicity (LOEC) is at or below 68% leachate concentration,

The leachates from the AS sediments were not as turbid
ap those from the BG site and turbidity did not appear to
have an effect on the daphniids, The results of both the
acute and chronic data, indicating a 2l-day acute and a
monotonically increasing chronic effect on daphniids,
indicates that the sediments collected near the Alr Stripper
has both an acute and chronic toxicity to daphniids, i
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Western Swamp,

The 21-Day acute LC=50 concentration for the WS leachate
vas 69,64, indicating that this leachate is acutely toxic to
daphniids, Reproduction by daphniids was affected by the
leachate at 60% concentration or below, As with the AS
leachate, a gradual increase in effect occurred at higher
concentrations; the effect at 90 and 108% leachate
concentrations were significantly greater than the effect at
6o,

Reference Toxicant,

The reference toxicant was Sodium Lanryl Sulfate (SLS).

Tests performed by the Environmental Protection Agency
indicate that an LC 58 {that test concentration estimated to

immobilize or kill 50% of the animals within 48 hours) for

healthy daphniids should range £rom 7,3 to 13,3 mg/L of SLS,

The LC 50 for daphniids maintained in the Academy's test

laboratory was 7.9 ppm (Table VI}. We conclude that the

daphniids used in the leachate tests were healthy animals,

I=Day Eisb Losyne Agute and Chxopic Test Besulis.

The 7-day £ish larvae growﬁh test ip a newly developed
test (Norbery and Mount 1985), Problems with the protocol
exist that appear to have affected fish survival during this
study.

Background Site,
Sufvlvorship of £ish larvae vas affected in all vessels,
including the control vessels, during this test, The proto-
tol recommended a heavy feeding of Arkemis to the £ish, and
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no transferral of larvae to new beakers during the test, We
found & significant bulld-up of fungus in all beakers,
including the control beakers, during this test that had a
negative effect upon the fish, resulting in a high proportion
of deaths (Table VIIX AJ). Since this impact occurred in
both the control vessels and the leachate vessels, we believe
the impact was due to factors other than the leachate, In
subsequent tests, less food wap added to the test vessels,
and the exposure vessels were replaced with clean vessels
every other day, Fish larvae during the subsequent leachate
tests had much better survivorship, The high turbidity that
affected the daphniids during the BG test did not appear to
affect the £ish larvae,

An acute toxicity or chronic effects on growth of £ish
larvae, as compared with the survivorship and growth of f£ish
larvae maintained in the dilution water control could not be
detected as a result of exposure to the BG leachate,

Alr stripper,

The concentrations of AS leachate used were ag follows:
1908, 90%, BOY, 70%, and 608, BSurvival of fish larvae in the
control vessels exceeded 8% during this 7-day test, as
required by the protocol (Table VII B),

An acute toxicity (LC 58), as measured by the Spearman~

Karber or Probit models could not be calculated because no
concentration of leachate killed more than 58% of the test
animals,

The body lengths and body mass estimates of larvae
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exposed to the different leachate concentrations were n&t

significantly different from those of the larvae exposed only
to the dilution water control during the 7~day test.
Therefore, the leachate from the sediment near the Alr
Stripper did not have an acute or a chronic inpact on fathead
minnov larvae,

Weptern Swamp,

The same test concentrations with leachate as used
previously were ugsed during the teat with the W5 sediments,
survival of figh larvae in the dilution water control again
exceeded BO% during this 7-day test, as required by protocol
(Table VII C.). Greater death rates occurred in the vessels
containing the graded series of leachate concentrations, but
none exceeded 50% deathe of larvae, Therefore, an LC 50
value could not be calculated,

The body lengths and body mass estimates of larvae
exposed to all concentrations of the WS leachate was not
sighificantly different from those for the larvae in the
dilution water control vessels, indicating no chronic
toxicity on the f£ish larvae,

No acute or chronic toxicity was detected for fish
larvae exposed to the West Swamp sediment leachates.

Reference Toxicant,

The reference toxicant used wap Sodium Lauryl Sulfate,
obtained from the EPA Support Laboratory. We exposed the
larvae to a low concentration series ( @, to 1.0 mg/L) in
otder to obtaln chronic test effect on fish larvae growth,

No negative impact on the fish larvae was K?f51fidlgf7any nE




the concentrations used (Table VIIXI D.). This could certain-
ly imply that these broods of fish larvae were healthy for
subsequent useage, based on known acute toxicity levels of
8LS to young fish., However, we have not been able to find
corresponding data on the chronic toxicity of 8LS to make
this comparison.
DISCUSSION OF RESULTS

The inability to separate the silte and clays from the

leachate by filtration complicated the initiation of these

tests, Continuous flow centrifugation was used instead, but

thia'p:ocedure'required gome dévelopment time, ALl sediments

could not be removed from the leachate, but residual sediment
only appeared to interfere with the daphniids during the BG
leachate test, and did not have an effect on the fish larvae,
The leachates obtained from both the AS or WS sediments were
not as turbid, and.did not appear to interfere with the
daphniids, The difference in residual turbidity among the
three leachates may have resulted from a different particle
composition in the latter two sediment samples, Alternative-
ly, the difference in turbidlty'could have resulted from
lower amounts of silts and clays pregent in the more moist
sediments collected from the As and WS sites, The BG pedi-
ment was quite dry; whereas, the AS and WS sediments had a
high proportion of water, Though the same ratio of sediment
mass to vater mass was uged to generate the leachates for all
tests, much more gilt and clay would have been present in the
BG sediments, The turbidity present in the BG leachate
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appeared to interfere with feeding by the daphniids by
| clogging their feeding limbs,

The results from the test with leachate generated from
the composite sediment sample collected near the Alr Stripper
and the West Swamp produced both an acute and a chronic
effect on daphniids during the 2l-day test perlod. The trend
of increasing effect on daphniid reproduction at higher
concentrations of leachate, as determined by ANOVA and the 7=
method comparison of values for each concentration, indicates
that these sediments contains toxicants that affect both
survival qnd reproduction in daphniids when they are exposed
for 21 days,

In contrast to the daphnild tests, no acute or chronic
toxicity impact was detectable on survival or growth of
fathead minnow larvae during the 7~day period, It is not
unusual to find toxicity to daphniides but no effect on adult
figh, Because little information is available for the 7-day
fish larvae test, we cannot conclude that f£ish larvae are
less sensitive than daphniids,
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Table II1.A. Flow rates for 21l-day Daphnia bioassay,

Flov Rates (ml/min)

Control 604 70% 804 90y

Ilclqround Sample

391 3,00 3,99 386 390 o

s.n. W16 #.13 f,14 2,16 9,11
Range 3 7l-4.19 3, 56-4.10 3.70-4.20 3, 69-4.30 3, 7I-4.10 3. 70-4.10
Adrstripper
x Ppe 3 62 3 67 3.59 3 63 3 71
8,D, 030 9,28 8,37 37
Range kN 08-4.31 3.“-4 56 3.25-4 35 3, 11-4.77 3, 20-5 38 3, 22-4.5!
mlurn Bw. '

'“g 66 3 78 3,74 3 81 3 69
8 D. 0,41

/‘\\

2,83 2.60 8,64 g, 53
Range 3 27-5 3 3, 13-7 17 3, 25-6 1) 3.40-6 33 3, 29-6 33 3, 33-5.67

~
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Table III.B. Flow rates for 7-day £ish larvae biocassay,

Plov Rates (ml/min)

Control (1] 808

Background
T 4,24 4,31 4,42

8.D, 0,16 8,11 0,13 .
Rlng. 4.9'4.5 ‘02"05 402"06 4.2".7 4."‘.6

Adrstripper

H 4,29 4,37 4,14 4.40 4,43
8D, 2,13 2,08 0,07 8.10 g.08
Rlng. 4,1-4,.% 4,3-4,5 4,34,5 ‘03-‘.6 | 4e3%4,5

West Svamp

Y 4,53 4,33 4.46 4,47
8.D. 0,11 g.08 9,15 0,18
thg. ‘.‘-‘.7 4.2'4.4 ‘13'4.6 ‘.2-‘.7
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‘rable V.A. Background: Survival and reproduction data for 2l-day
Daphnia bioassay.

Mean
Concentration Survivorship Accumulated
.\ Day @ Day 6 Day 14 Day 21 Neonates/Adult

Control 10 19
10 10

6os 19 10
19 9

708 18 9
19 19

8as ; 18
: 10

In 10
19

loes 18
10

-3, LX) 3 ~3 [ =X~ -] L -2 ! o -

9
]
6
9
7
1
6
7
6
8
6
4

NS Cad G o - F = 3 S - W
[ -3 W N o h =h @
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Table V.B. Alrstripper: survival and revroduction data for 2l-day
Daphnia bloassay,

Mean
Concentration Sutvivorship Acoumulated
) Day # Day 6 Day 14 Day 21 Neonates/Adult
Control A 19 9 9 9 65,76
B 9 10 10 18 60,20
60 A .10 10 10 19 36,80
B 18 1@ 9 7 29,71
70 A 10 9 2 12,28
B 10 19 9 ] 19,27
80 A 10 9 10 7 8,93
B 18 9 9 5 8,22
90 A 10 . 10 9 2 - 9.08
B 10 10 10 2 1,81
100 A 10 10 8 0 0.00
B 10 10 9 3 8,22

S
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Table V.C. Western Swamp: Survival and reproduction data for 2l-day
Daphnia bioassay. -

Mean
Concentration survivorship Accumulated
1Y Day § Day 6 Day 14 Day 21 Neonates/Adult.

Control 1o 10 ‘10 10 55,8
10 10 18 10 60.4

608 1 . 18 0.4
18 10 36.8

70% 18 10 28,9
16 9 23,6

8% - 10 23,6
bY) 19,7

908 10 21,8
10 15.4

1808 10 131
10 15,7

[--X-.1 [--X.-) [--X--] @ ~J o -~3
=5 = - o W Uu e -3
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Table V,D, Sodium Lauryl Sulfate: Survival
data for 48=h Daphnia bioassay.

Survivorship
Concentration
(mg/1) pay #  Day 2

10 16
18 10

10
10

10
18

10
18

10
10

10
10

3,625

-
=

7.25
- 1445
29.8

57.81

A
B
A
B
A
B
A
B
A
B
A
B

-3 -3 -1 -3 [ -} "X 3
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Table VII.A. Background: 7-day fish larvae bioassay survival
and growth data.

Ave, Ave,

Body Body
Concentration survivorship Wt, Length
(v) Rep Dsy # bay 7 {ng) (mm)

19
‘18

18
10

10
10

10
18

19
10

10
10

§.2028 7.43
§.2008 6,44

s.1808 6.84
$,3167 7.49

,3367 7,38
09,2980 7,26

0,23%0 6.92
¢.2071 6.64

08,3100 7.04
9.298¢ 7.26

8.,1650 7.52
g.4260 6.69

Control

70

A
B
A
B
A
B
A,
B
A
B
A
B

R ch R -~ - G [~ ] X3 -1 4
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Tablé VII.B. Airstripper: 7-day fish larvae bioassay survival
and growth data.

Concentration
\)

Rep

survivorship

Day #

Day 7

Bods
(]

Ne
(mg)

Ave,
Body
Length
(mm)

Control

70

A
B
A
B
A
B
A
B
A
B
A
B

18
18

19
19

19
19

19
19

19
10

10
10

- o ~3 N ~3 [--X-.3 L2 -1 L -2

9,2428
0.2411

8.2440
§.2511

8.2700
9.2462

0.2257
0,2650
0:3228
09,2088

0.,2975
0,2787

7.4
7.1%

7.23
741

7.12
7.33

7.82
7.04

7.48
7.26

7,33
7.19

AR301220




Table VIX.C. West Swamp: 7-day £ish larvae bioassay survival
and growth data.

Ave, Ave,

Body Body
Concentration Survivorship we, Length
(Y] Rep Day ¢ Day 7 {ng) (mm)

19
10

19
18

BT
10

A
B
A
B
A
B
80 A e
B
A
B
A
B

2,5143 8,59
§.4100 8.0

92,3971 7.94
9,3871 1.79

2.4644 7.92
g.4211 7,83

0.4508  7.79
0.4478  8.18

#.4538 7.90
9.4633 7.86

8,4338 7.98
0.,4144 7,81

Control

70

19

10
10

10
10

99

L-X- -1 A -2--4 o L -4 -4 -3 ~2 L% -]
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rable VII.D. Sodium Lauryl Sulfate: 7-day fish larvae bioassay
suxvival and growth data.

Ave, Ave,
Body Body

Concentration Survivorship Wt, Length
(mg/1) Rep Day 0 Day 7 (ng) (mm)

2,191 6.16
8.1025 6.19

2,1433 6,57
0,1250 6.44

0.1458 6,53
0.1175 6,27

g.1522 -  6.83
0.1548 6.55

#,1582 6.77
g.1280 6,32

g,1612 6,78
2.,1767 6,83

10
18

1l
13

18
12

Control A
B
A
B
A
B

9,10 A 12
B
A
B
A
B

8,61

-

-
OO U O ON @Woe OO

19

11
12

11
11

-

1.0

AR301222







APPENDIX 8
SEDIMENT TOXICITY BIOASSAY REPORT
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BXECUTIVE SUMMARY

Two laboratory bioassays were performed on six potentislly
toxic soil samples, one control esoil sample and on dilution water
to determine leachate effects on survival and reproduction of
Daphnia magna, A liquid-phase elutriate test determined acute
toxicity to new born daphniids during a 48-h exposurs. No
toxicity was obwerved. A solid-phase wsediment test measured
survival and reproduction during en initisl 48-h period, followed
by an additionsl exposure for eight days. Again, no scute
toxicity was observed. Significant statistical effects on repro-
duction were observed during the full exposure period. When com-
pared with the control soil sample (site 6), daphniids exposed to
soils from site 1 (diteh in vicinity of railroad compressed gas
tenks), site 3 (west wwamp/pond), and wsite 7 (urea of elevated
DDT levels) had lower reproduction, When compared with the di~
lution water control, sites 1 and 3 had an impact on daphniid
reproduction.

AR301226
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INTRODUCTION

The second series of soil-leachate biowssays on the Tyson
Bite soil samples consisted of exposing Daphnia magna to soil
leachate or to direct contact with woils immersed inm dilution
water., These tests followed protocols described in Nebeker et
al. (1984).

The protocols were modified with the approval of Dr. Allen
Nebeker, of the EPA Corvallis Environmental Research lLasboratory
(telephone conversation on 5 May 1987). These wmodifications are
described below,




METHODS

The bioussays consisted of three separate tests with Daphnia
magne following protocols from Nebeker ot al. (1984):
1) Liquid phase elutriate (p. 620);
2) Solid phase sediment and water beaker test (p. 621);
3) Daphnia magne life cycle test (p. 622).
The two tests described in protocols 2 and 3 were combined, The
results on survival of S-day old daphniide were obtained at the
end of the first 48 h (protocol 2). Thewe animuls were then
returned to the culture vessels with soile and the test run for
an additional B days, thus equaling the 10-day period required in
protocol 3. This modification was approved by A. Nebeker,
Bioassays were performed on seven soil samples snd a river
water control:

Sample No, Description

Diteh in vicinity of railroad compressed gns tanks
Air stripper discharge ditch

West swamp/Pond

Ditch near signal tower

Ditch draining western end of site

Ditch approximately one-half mile west of western
site boundary (Control)

Area of elevated DDT levels found during previous
investigations

Schuylkill River water

-] -3 DO O

All test soil semples and the river water control were run
in triplicate jars for replication, The dilution water was col-
lected from the Schuylkill River near Valley Forge (Betzwood
Bridge boat launch) on two separate dates, 6 and 8 May. This
vater was filtered through a Whatman No. 4 filter prior to use to
eliminate animals that wmight .affect the daphniids, wuch as
predatory copepods,

AR301229




the Daphnia magna used in the tests were obtained from m
culture wmaintained for several years in our laboratory, end
originally obtained from BPA'S Duluth, Minnesots Environmental
Research Laboratory., The animals were acclimated for five days
in Schuylkill River water prior to obtaining test animsls, They
were fed Apkistrodesmus falcatus that was cultured on ASM wedium,
with vitamin additions, following Goulden et sl. (19882).

All glessware was acid washed (30% HCl) for 30 win, acetone
rinsed, and then rinsed several times in distilled water, fol-
lowed by several Milli-Q water rinses, prior to use.

A, Liquid phase elutriate test.

For this test, the leachate was prepared from 350-al soil
semples in 1400 ml of dilution water in one-gallon jars. The
sauples were then vigorously shaken on an extractor similar to
the design published in ASTM Designation: D 3987--85., Samples
were allowed to stand overnight and were then centrifuged in
Nalgene bottles at 15,000 rpm for 30 min (us recommended by A.
Nebeker). The centrifuged sample leachate was then added to each
of three 280-ml beskers (200 ml each) for each soil and river
water sample. Acclimated adult animals were isolated in beakers
with clean water and food the evening prior to beginning the
test. The next morning, neonates were separated from these
beakers for the test. Ten Daphnis neonates were placed in each
beaker. After 48 h, all survivors were counted, Chemical tests
(oxygen, pH, alkalinity, conductivity) end temperature were re-
corded in one beaker per substance, There wac no diminution in
oxygen during the first 24 h, so no meration was necessary,

B, Solid phese sediment and water beaker test/Daphnie magna
life-cycle test.

Three replicate vessels were wmaintained for easch soil
sample.  The vessels conaisted of 4-L wide~mouth jars (soda ash
wide wouth jurs, as per suggestion of A. Nebeker). Five hundred
milliliters of sample soil was firvet placed in each vessel, and
then 2500 ml of Schuylkill water was gently poured ([nto 9{90

: AR301230




W

vessel, The sediment in these jors was allowed to settle for
three days prior to beginning the test. We had found in a
preliminary test that these vessels would remain very turbid for
two to three duyw after the soil was added. A. Nebeker proposed
the procedure followed here.

Prior to starting the test, each vessel was aserated for 30
min with glass tipped wirlines and aeration continued throughout
the test, Algae was added to emch vessel svery other day, at a
concentration of 40,000 cells/ml of dnkistrodeswus. This food
and concentration wam approved in conversation with A. Nebeker.
The cultures were maintained in a 20°C room with low=light levels
and s photoperiod of 16 h light, 8 h dark.

After 48 h, all surviving adults were counted in each
vessel, The animals were thereafter left undisturbed, except for
feeding, and water chemistry and temperature anslysis, for eight
days. At the end of the full 10 days, the water in each bottle
was poured through a 120-um mesh ecreen to retain the animals,
and these were then transferred to a jar with formalin preser-
vative and stored until counts could be made, The animals in
each bottle were counted under a microscope.

The resulting data for population size was analyzed by o
one~way Analysis of Verlance (ANOVA) with linear contrasts using
the LMGLH program of SYSTAT, Version 3 developed for personal
computers, Homogeneity of group variances was determined by
Bartlett's test (Wilkinson, '1986), and by the F(max) test de-
scribed in Sokal and Rohl? (1981). All results for survivel and
total number of animals after 10 deys for each soil sample was
contrasted against the control soil wawple and against river
water. To establish the level of alpha in this linear contrast,
we used Bonferonni's procedure (Wilkinson, 1986), the original
alpha of 0.05, was divided by the number of planned comparisons
(k) to give a new alpha velue for distinguishing significant
affects,

4 bR30\23\




RESULTS

Physical and chemical data on all cultures are listed in
Tables 1 and 2. No werious deviations occurred except for low
dissolved oxygen values in soil sample # 2, The low values do
not appear to have affected the test animals.

The results for neonate survival during 48 h, Test 1, are
given in Table 3. No deaths were observed in the soil leachate
samples.

The results for 4B-h survivorship of the five-day-old
daphniide are given in Table 4, Only one death occurred, in one
of the control replicates (sample 6).

The data for adult survivorship after 10 days, and reproduc-
tion, ms indicated by the total number of animals present in each
bottle after 10 days, are given in Table 4, Significant differ-
ences in adult survival (P > 0,918) after 10 days were not ob-
served among the vessels containing the array of sediment
sanples,

Significant differences were observed (P = 0,000) among
total snimals in sample vessels at the end of 10 days us compared
with the control soil sawple vessels (Table 4). Soil seamwples 1,
3 and 7 had significantly fewer animals than did the control (¢
6) vessels. Soil sample #4 shows a difference (i.e., P = 0,012),
but if we are to be conservative about the number of contrasts teo
be made in this ANOVA, as recommended in all multiple compar-
isons, and use Bonferroni's method and divide a = 0.05 (our
normal level of significance) by the nusber of planned com-
parisons (k = 7), then we should accept no P value greater than
0.007. Thus, sample # 4 total number of animals would not be
accepted as different from the control populations,

Significant differences in total number of animals in
vessels were also found when the linear contrast was with the
results for the river water vewsels. These results were planned
only for the samples that were significant in the soil compari~
sons, i.e., only comparisons among samples 1, 3 and 7 wer(‘@qﬁ@{jz

5 AR301232




. 8761
6°61
6°61
6°61
6°61
6°61
6°61

6°61

08¢
GEgZ
292
ove
092
Sve
ve

1Se

9s
ob
8y
9y
8y
1 4 4
oy

o

26
9L

|9

' ' . . 3 '
e e B~ > O

o 0 0 o 0 ~ o O
. L}
v ©®

(Do)
3anyivaadmal

(=D /soymn)
£314132NpUo)

(1/3m)
A3ruryeyIyVy

('t /3=)
sSSsaupasy

HaA

(1/3m)
c0o~a

# 2318

"3$03 @2381a3In]a aseyd prnbi] ayj Jo03 eBjwp led1siqgd pue eITEIYD

"1 I1qel

AR301233




potlaad Buirysal Baranp LIeA jou pIp saanjeladsay o )

SSE-0BZ '0Bg-S92 GSE-S9Z 2 SGE-05C OEE-00E SZ2E-08Z 00V-082 0ZE-062

SBuRy
0°0 4570 v £0°9 69°G 12702 15°01 0°2 Qs
€28 2L GiE 9zE A A 61t st SOE x

. (mo/soren) AITATIONPUCS,
aBuey
- - - - - - - = "a-s
(108 4 0°1g 0°12 0°12 0°I2 0°12 0°12 0712 X
Do) IBINJEI L
9°L-2°L PLD0°L 0°89°L 6°L€8L L°LEL 8LTL 6LEL SLZL SBuBY
80°0 80°0 90°0 o0 90°0 8D°0 81°0 S1°0 *a's
S°L c°L B°L 9L S°L S°L 9" vL x
nd
9°88°L ¥P8ES ¥$80L P$P80L ¥82L 28B2L 08VV. VEBIL a8uey
9070 ez 0°0 4170 0°0 S1°0 210 9070 *a's
8 S°L 8L L 8L 8L 9 8°L X
(=»ddy ~0°a
8 L 9 S 1 4 5 4 T isa31s

*6 PuUR 2 2 *] SAup U0 IpEN SIUIELINSEIE 10J SIBURI PUR (°("S) UOIIRIASP pIBpUR)}S ‘SaBeilaae

|IE WIVP A 59} I[IAD 311 SuFes Bluydeg 943 303 ©IBPp [RIISIYD pus  [EOIsAYd aBsasay g Ilqel

AR30123k




Table 3. Survivorship data for 4B hours liquid
phase elutriate test of seven sediment
samples and dilution water.

Number alive

0 hours 24 hours 48 hours
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Thus, to obtain the level of aignifcance we divide 0,05 by k = 3,
Any P ¢ 0.016 would be considered us signifying an iwpuct. These
P values are given in Table 5. Only soil osamples 1 and 3 sre
different from the river water control; sumple 7 is not.

It should be apparent that this difference in contrasts be-
twsen the sediment control snd the river water comtrol result be-
cause the sediment control vessels hud more animals at the end of
the 10-day period. This way result from nutrients (nitrogen and
phosphorus) present in the woil control, stimulating the growth
of algee during the test.
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Tysons Site

Quality Assurance Review

The following quality assurance report is based upon a review of
the data generated for the following samples which are selected
solid samples from the seep area, hillside area, railroad area,
and the wetlands/floodplain area, Only the following samples
are included in this review,

ERM Sample # Lancagter Sample #1

85011 1081255
§8013 1081257
§5017 1082289
58020 1082295
85022 1082297
85038 1084412
55041 1084414
55043 1084417
85058 1085741
§5059 , 1085742
85060 1085743
55066 1087880
85067 1087878

This review was performed in accordance with the National
Functional Guidelines for Evaluating organic and inorganic
Analyses (USEPA).

1,0 Organic Data

1,1 Introduction

The organic analyses of 13 soil samples were performed by
Lancaster Laboratories of Lancaster, Pennsylvania, These samples
were analyzed using EPA methodologles for the volatile target
compound list (TCL) and 1 additional volatile compound plus up to
15 library searches for extraneous chromatographic peaks,
acid/base/neutral TCL plus up to 25 library searches for
extraneous chromatographic peaks and priority pollutant
pesticides/ PCBs. The findings offered in this report are based
upon a detailed review of all available documentation of sample
data, holding times, blank results, surrogate and matrix spike
recoveries, evaluation of GC results, target compound matching
quality, instrument tuning, calibrations, quantitation of
positive results, and tentatively identified compounds,




In general, the organic ahalyses of the aforementioned soil
samples were performed acceptably with the exception of a few
minor problems requiring several qualifying statements,

1.2 Qualifiers

Due to the low level presence of acetone, 2-butanone,
carbon disulfide, methylene chloride, chloroform,
toluene, di~n-butyl phthalate, and bis (2-ethylhexyl)
phthalate in field and/or laboratory blanks, the
presence of these compounds in the following samples is
qualitatively questionable, This has been indicated
with a "B" next to these reported results on the
attached sample data summary.

Compound Samples with Questionable Results

acetone All positive cample results
2-butanone 55038,55041, 85060, and 55067
carbon disulfide 88038

methylene chloride All positive sample results
chloroform 55066

toluene 85017, 55038, 55058, and 55059
di-n-butyl phthalate 88011, 58038, $5058 and SS059
bis(2-ethylhexyl)

phthalate §5038

The reported presence of 3-nitroaniline and
4=chloroaniline in sample 85017 and
N=nitrosodiphenylamine in sample SS058 was incorrectly
identified by the laboratory. The mass spectra
submitted for these ldentification revealed poor
matches to the above mentioned target compounds, The
laboratory manager was contacted and agrees with the
reviewer's assessment,  Accordingly, these results have
been deleted from the sample data summary.

Due to a laboratory transcription error aldrin was
reported in samples 85038 and 58041, the laboratory
apparently meant to report gamma~BHC (lindane) in both
of these samples. However, these corrected results for
gamma=BHC are still questionable since the method of
analysis is based upon a single peak respongse of dual
GC columns, This method can easlly generate
artifactual results due to random chromatographic
interferences particularly for early eluting compounds
like gamma-GHC, In addition, for both of these results
the signal peak response on the confirmation column
fell outside a 3~sigma retention time window,
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Furthermore, the peak that both of the identifications
were based upon (on the primary column) was also
present on a field blank chromatogram. These results
for lindane have been designated suspected unreliable
“gY on the sample data summary.

The presence of 4,4'-DDT in sample 85011, 4,4'-DDD
and 4,4'-DDE in sample 85067 have been confirmed by
GC/Ms. In addition, several other low level results
for 4,4'-DDT and 4,4'-DDD were identified by a single
peak response on dual GC columns. These low level
pesticide results would ordinarily be considered
suspect; however, in this case they are strongly
supported by the high level results confirmed by GC/MS
in other samples obtained from the floodplain:

Due to an obvious laboratory quantitation error, the
reported concentration of 20 ug/l for tetrachloroethene
in sample 55038 is incorrect. The laboratory did not
take into account & dilution factor of 10 in the final
quantitation which brings the corrected concentration
to 200 ug/L for this result, The sample data summary
has been modified to reflect this change,

The positive results and/or detection limits for all
BNA compounds in samples S5017 and 55043 may be higher
than reported since the laboratory reported data based
upon a reextraction which was performed 51 and 40 days
(respectively) beyond the holding time prior to
extraction of 10 days after sample receipt., Therefore
the positive results for BNA compounds in sample 55017
have been flagged with "J" on the sample data summary.
It should be noted that the effect of excessive holding
time for extractable analyses is most pronounced for
the acid and base compounds,

Although the laboratory has reported the presence of
benzo {b) fluoranthene in samples 55013, §8020, 55022
§5038 and 55058 the reviewer has appropriately placed
these identifications under benzo (b and/or k)
fluoranthene on the sample data summary. This is
because under some clrcumstances these spectrally
identical isomers can be resolved chromatographically.
In this case, for the analyses performed, identical
retention times were obtained for both the laboratory
standards and the samples that have positive results
for these compounds.

Due to a sample matrix problem for sample 85013,
4-methylphenol was not detected in the automated ion
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gsearch, However, examination of the tentatively
identified compounds revealed a acceptable mass
spectrum of d4-methylphenol at the appropriate retention
time relative to the continuing calibration standard.
The reviewer has quantitated this compound using the
approprlate response factor and added this
identification to the sample data summary,

The reported detection limits for 3-nitroaniline and
4-nitroaniline in samples 55066 and 85067 are
unreliable and may be substantially higher than
reported., This is because examination of the
associated 50 ppb continuing calibration standard
revealed responge factors for these compounds of less
than 0,05, Response factors such as these indicate a
lack of sensitivity for these compounds, Accordingly a
valid detection limit cannot be estimated.

Tentatively identified compounds of confident matching
quality which are not suspected artifacts/lab
contaminante are presented on the last few pages of the
sample data summary., In partlcular, the presence of
4,4'-DDT, 4,4'-DDD, and 4,4'-DDE were confirmed by
GC/MS as tentatively identified compounds,

2,0 Inorganic Data

2.1 lIntroduction

The inorganic analyses of 13 goil samples were performed by
Lancaster Laboratories. These samples were analyzed using EPA
approved methodologies for Task I and II metals, The £indings
offered in this report are based upon a detailed review of all
available documentation of sample data, holding times, blank
results matrix spike recoveries, quantitation of positive
results, calibrations and detection limits,

In general, the inorganic analyseé were performed acceptably with
the exception of a few minor problems requiring several
qualifying gtatements:

2.2 Qualifiers

- Due to the low level presence of arsenic, selenium,
thallium, vanadium and tin in field and/or laboratory
blanks, the presence of these constituents in the
following samples is qualitatively questionable., This
has been indlcated with a "B" next to the reported
results on the attached sample data summary.
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Congtituent Samples with Questionable Results

arsenic
selenium
thallium
vanadium
tin

85011
All positive sample results
All positive sample results
85067
ALl positive sample results

Several trace level results for aluminum, beryllium,
cadmium, manganese and mercury, silver have been
designated not valid "NV" on the sample data summary.
Examination of the absorbance/concentration data for
the standards provided for these metals/metaloids
revealed the all valves which have been flagged with an
YNV" are below reliable instrument detection capability,
The following estimated detection limits for these
constituents correspond to the lowest concentration
detectable for a 0,003 absorbance. Below 0.003
abgorbance an analyte signal is not discernable from
instrument "nois

Constituent Best Posgsible Detection Limit

beryllium
mercury
aluminum
cadmium
manganese
silver

0.25 mg/kg
0.30 ma/kg

10 mg/kg
0,08 mg/kg
0.30 mg/kg
0.18 mg/kg

It should be noted that these detection limits should be
converted to dry weight on an individual sample basis. For
example although the reported result for silver in sample 55067
(0,23 mg/kg) appears to be over the 0.18 mg/kg detection limit,
it is actually 0.06 mg/kg before dry weight correction and has
accordingly be flagged with an "NV'.

The reported results for copper in samples 55058,
85059, and S8060 cannot be quantitatively verified
since a continuing calibration standard which measures
instrument stability was not analyzed with these
samples,

Inorganic data could not be fully verified to the
extent that is normally possible because "raw data"
consisted of coples of analysts notebook pages and not
ingtrument printouts,




3.0 Summary

The attached quality assurance has stated several qualifying
statements, It iz recommended that this data package be utilized
only with these qualifiers. Please see the accompanying support
documentation for specifies on the review,

Report prepared by Rock J. Vitale
QA/QC Manager
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TYSON'S SITE
QUALITY ASSURANCE REVIEW

The following quality assurance report is based upon a review of
the data generated for the samples presented on Table 1.

This review was performed in accordance with the Functional
Guidelines for Evaluating Organic and Inorganic Analyses (USEPA).

1.0 oOrganic Data

1.1 Introduction

The organic analysis of 31 Aqueous samples and 16 solid samples
were analyzed using EPA's Contract Laboratory Program (CLP)
protocols, The majority were analyzed for volatile priority
pollutant/hazardous substance list compounds and one additional
volatile compound (1,2,3~trichloropropane), and acid/base/neutral
extractable priority pollutant/hazardous substance list
compounds, Library searches were conducted for extraneous
chromatographic peaks. Several samples were also analyzed for
pesticides/PCBs, The findings offered in this report are based
upon a detailed review of all avallable documentation of sample
data, holding times, blank results, surrogate and matrix spike
recoveries, evaluation of GC results, target compound matching
quality, instrument tuning, calibrations/quantitation, and
tentatively identified compounds.

In general, the organic analysis of the aforementioned samples
was performed acceptably with the exception of a few problems
requiring several qualifying statements,

1,2 Qualifiers

- Due to the low level presence of methylene chloride,
acetone, 2-butanone, toluene, chloroform, benzene,
bis(2=-ethylhexyl)phthalate, di-n-butyl phthalate and
butylbenzyl phthalate. 1In trip and/or laboratory blanks,
the presence in the following samples is qualitatively
questionable, This has been indicated with a "B" on the
sample data tables,
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ERM Sample

BA=001C
BA-002C
BA=-003C
BA=004C
BA=005¢C
BA=006C
BA=007C
BA-008C
BA~009

BA=0010
BA-0011
BA=0012
BA-0013
BA~0014
BA=0015
station
Station
Station
Station
Station
Station
Station
Station
station
Station
station
BA=0018

BA-0028
BA-0035
BA=004S
BA~0055
BA=0065
BA~0078

(April
(April
(April
(April
(April
(April
(April
(April
(April
(April
{April

TABLE 1

SAMPLES AND PARAMETERS ANALYZED

Parameters

Pest/PCBs,
Pest/PCBs,
Pest/PCBs,
Pest/PCBs,
Pest/PCBs,
Pest/PCBs,
Pest/PCBs,
Pest/PCBs,
Pest/PCBs,
Pest/PCBs,
Pest/PCBs,
Pest/PCBs,
Pest /PCBs,
Pest/PCBs,
Pest/P(Bs,
VOAs Only
VOAs Only
VOAs Only
VOAs Only
VOAs Only
VOAs Only

VOAs, BNA, Pest/PCBs,
VOAs, BNA, Pest/PCBs,

VOAs Only
VOAs Only

Metals
Metals
Motals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals

Metals
Metals

VOAs, BNA, Pest/PCBs, Metals
VOAs, BNA, Pest/PCBs, Metals, TOC,

and Grainsize

VOAs, BNA, Pest/PCBs, Metals,

voas,

VOAs,
'VOAs,
VOAs,
VOAs,

and Grainsize
BNA, Pest/PCBs, Me
and Grainsize
BNA, Pest/PCBs, Me
and Grainsize
BNA, Pest/PCBs, Me
and Grainsize
BNA, Pest/PCBs, Me
and Grainsize
BNA, Pest/PCBs, Me
and Grainsize

tals,
tals,
tals,
tals,

tals,

T0C,
TOC,
TOC,
T0C,
TOC,
TOC,




TABLE 1
(continued)

ERM Sample Parameters

FP-001 VOAs, BNAs, and Pest/PCBs
Fp=002 VOAs, BNAs, and Pest/PCBs
FP-003 VOAs, BNAs, and Pest/PCBs
FP=004 VOAs, BNAs, and Pest/PCBs
FP=005 TOC Only

Fp-006 TOC Only

FP=007 TOC Only

FP-008 TOC Only

FP=009 T0C Only

Welr #4 (TR 1475) VOAs, BNAs, Pest/PCBs and Metals
Stripper Effuent (TR 1479) VOhs, BNA, and Pest/PCBs
Stripper Influent (TR 1478) VOAs, BNA, and Pest/PCBs
Welr #4 (TR 1482) VOAs, BNA, and Pest/PChBs
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Compound Samples with Questionable Results
methylene chloride All positive gample results
acetone All positive sample results
toluene BA-0055
benzene BA-0028
chloroform BA-001C, BA-003C, BA-004C, and
bis(2=-ethylhexyl)phthalate BA~010, BA-014, and Weir #4 (TR1475)
di-n-butyl phthalate BA-007S ‘
butylbenzyl phthalate BA-003C

- Many results for acetone from samples obtained from the
floodplain have been designated "NV" not valid on the sample
data tables., Acetone was used as a field decontamination
solvent. As such any results for acetone cannot be
considered a valid Iindication that the compound is
indigenous to samples,

- 4,4'-DDD and velated compounds (4,4'~DDT and 4,4'-DDE) were
confirmed by GC/MS for several samples taken from the
floodplain area, Other low-level results were identified
only by gas chromatography on dual GC columns, In itself
the GC ldentifications cannot be considered confident.

(‘\ However, since GC/MS confirmations were obtained, the GC
% results were evaluated in detail and should be considered
confident for establishing the extent of contamination.

1
1
|
!

- The reported result for beta-BHC in the solid sample Weir #4
(TR 1475) cannot be considered confident and has been to
designated "NC" in the sample data tables. This compound
has not be confirmed by GC/MS. Therefore, it was identified
only by a single peak response and dual GC columns, The
method of analysis by GC is susceptible to false positives
due to random chromatographic interferences particularly for
early elating compounds like beta-BHC.

- The laboratory did not report the trace levels of PCB 1254
which are confidently present in samples FP004 at an
estimated concentration of 0,042 mg/kg and FPOOl at an
estimated concentration of 0,048 mg/kg. Examination of the
GC chromatogram for these samples revealed the
characteristic multi-peak response that is indicative of
PCBs., Enough information (extraction weights, volumes,
etc.) were present for the reviewer to quantitate these
results, The laboratory has been requested to resubmit the

- analysis report forms for these results, The sample data
table has been modified to reflect these additions.

1-3
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Due to a laboratory software problem all results reported
with a "J% (tunder the quantitation limit) were reported as
positive on the "as received" analysis report form but not
detected on the "dry welght basis" analysis report form.
The reviewer has manually dry weight corrected these results
and incorporated them into the sample data tables. The
laboratory has been requested to rectify this problem.

The reported detection limit for 2-butanone is unreliable
and may be substantially higher than reported in samples
Weir #4 (TR 1475}, stripper effluent (TR 1479), stripper °
influent (TR 1478) and Weir #4 (TR 1482), This is because
examination of the associated calibration standards revealed
response factors for 2~butanone that were less than 0.05,
Response factors such as these indicate a lack of
gsensitivity for this compound,

The reported detection limits for benzidine, 3-nitroaniline,
and 4-nitroaniline are unreliable and may be substantially
higher than reported for samples Fp-00l1, through FP-009, and
BA~001C through BA-015. The associated calibration standard
has unacceptable response factors (less than 0,05) for these
compounds.

It should be noted that the analyses of total organic carbon
(TOC) does not provide an indication of the presence of
volatile organic compounds, With the analytical method that
is used to analyze TOC, the sample is purged with nitrogen
to liberate all inorganic speclies of carbon
(i.e,, biocarbonates), During this purging, light volatile
organiec compounds are also liberated, Therefore, the
pgrameter "total" organic carbon cannot be considered an
absolute,

Tentatively identified compounds of confident mass spectral
matching quality which are not suspected/demonstrated
laboratory artifact/contaminants are presented on-the
attached sample data tables,




SECTION 2
INORGANIC DATA

2.1 Introduction

The inorganic analyses of 3 agueous samples and 1) solid samples
were performed by Lancaster Laboratories., The analysis of one
solid sample was performed by CompuChem Laboratories of Research
Triangle Park, North Carolina. These samples were analyzed using

- EPA approved methodologies for Task I and II metals. The
findings offered in this report are based upon a detalled review
of all available documentation of sample data, holding times,
blank results, matrix spike recoveries, quantitation of positive
results, calibration and detection limits.

The inorganic analysis was performed acceptably with the
exception of a few minor problem requiring several qualifying
statements.

2.2 Qualifiers

- Due to the pregence of zinc and cadmium in several
laboratory and/or trip blanks, the presence of these
constituents in the following samples is qualitatively
questionable. This has been indicated with a "B" on the
sample data tables,

@,

Many trace level results were reported in samples (and
blanks) by the laboratory at concentrations substantially
below those demonstrated by avallable instrumentation.
Examination of the abgorbance.values provided for the
calibration standards revealed that concentrations which
correspond to absorbance values substantially below 0.003
were in some cases reported as positive results., BAbsorbance
measurements below this (0.003) cannot be discerned from
"instrument noise". Concentrations which have been reported
in samples deemed to be below these instrument detection
limits have been removed from the sample data tables,
Furthermore, concentrations reported in blanks below these
instrument detection limits were not used to question
results clearly above demonstrated instrument sensitivity,
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e Listed below are the best achievable detection limits which
- correspond to 0,003 absorbance:

Constituent . Best Achlevable Detection Limit

aluminum

antimony ug/l
arsenic ug/1
barium ug/l
beryllium ug/1
cadmium ug/1
chromium ug/l
cobalt ug/l
copper ug/1
iron

lead

manganese

mercury

nickel

selenium

silver

thallium

tin

vanadium

zine

The reported concentrations of iron in samples BA-001C
through BA-015 should be considered estimated. Poor
laboratory duplicate precision was reported for iron in the
laboratory duplicate analysis for the soil matrix, A "J"
has been placed next to these results for iron on the sample
data tables,

The actual detection limits for selenium may be slightly
higher than reported for samples BA-001C through BA-0l5., A
low recovery was obtained for the matrix spike constituent
selenium in the solid matrix assoclated with these samples,

The actual detection limitiﬁor selenium in the Weir #4 (TR
1475) may be substantially higher than reported due to a
zero matrix spike recovery for this constituent,

The actual concentrations of arsenic, barium, and lead in
sample Weir #4 (TR 1475) may be higher than reported. Poor
matrix spike recoveries were obtained for these constituents
for the solid matrix, This has been indicated with a "J" on
the sample data tables,

The reported concentrations of copper, magnesium and
vanadium in sample Welr #4 (TR 1475) should be considered

. e 1M
AR301255 % |

2-2




estimated, Examination of the ICP merial dilution resulted
in high percent differences for the atorementioned.
constituents, This has been designated with a "3 next to

these results on the sample data tables,

wioizss X




SECTION 3
SUMMARY

The attached quality assurance review has identified several
aspects of the analytical data that have required gualifying
gtatements. A detailed support documentation contains specific
details on this quality assurance review,

pt;d\b& #24/9;1

' Vitaw ” Date’

QA/QC Manager
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TYSON'S SITE
SOIL SAMPLE RESULTS
TENTATIVE IDENTIFIED COMPOUND
{concentation in my/kg dry wi, basls)

SAMPLE WEIR #4
TRAFFIC REPORT 1475
DATE SAMPLED 6/17/87
VOLATILE COMPOUNDS

{-Propane

SEMIVOLATILE COMPOUNDS

Hexadacanolc ackd

Aliphatic hydrocarbon
Total unknowns

APPROVED FOR
RELEASE BY
QUALITY , ASSURANCE

+
QA/QC MANAGER D.{ETE
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TYSON'S SITE
FLOODPLAIN SOIL SAMPLE RESULTS
HSL ORGANIC COMPOUNDS
(concentation in mg/kp dry wi. basls)

SAMPLE - WEIR #4

TRAFFIC REPORT # 1476

DATE SAMPLE 6/17/87
Volatile

Msthylene Chloride 0.280 B
Acelone 0.068 B
Chiloroform 0,011 J

Somi-volatile
1,2-Dichlorobenzene 0.100 J
1,4-Dichlorobenzene 0.100 J
1,2,4-Trichlorobenzene 0.170 J
Phenanihrene 0.300 J
Fluoranthene 0480 J
Pyrene 0.530 J
Benzo (n) anthracene 0.320 J
bis(2-ethylhexyl) phthalate 0.280 B
Chrysene - 0370
Bonzo (b) fluoranthane 0.280 J
Benzo(k)fluoranthene 0.270 J
Benzo (a) pyrene 0.320 J
Indeno (1,2,3-cd) pyrene 0.170 J

PCB's_and Pesticides
Bela-BHC 0.031 NC
4,4-DDE 0.079
4,4'-DDD 0.22

QualferCodes: _________

J: This result should be considered a quantitative estimate.

B: This result Is of questionable qualitative significance since this compound was datected in
bianks(s) at simllar concantralions. ‘

NC: This result cannot be considered confident,

APPROVED FOR
RELEASE BY
QUALITY ASSURANCE

QNG TRANAGER DATE
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TYSON'S SITE
FLOODPLAIN AREA SOIL RESULTS
HSL ORGANIC COMPOUNDS

MARCH, 1987 (ppm.dry wi. basis)

7
'\ .

FP-001 FP-002 FP-003 FP-004
Volatile
{
1,2,3-Trishloropropane 0.040 0.037 0.087 N
Methylsne Chioride 0.081 B 0034 B 0,056 B 0.018 B ’
0,007 B 0032 B 0.010 B
{,1,1-Trichlorosthane 0.077 0,023 0,030 0,049
Tetrachiorosthens 0,008 0,018 0,008
Toluene 0.018 0,022 0.110 0,014
Tolal xylenas 0.009 0,022
Ethybenzens 0,007 J
Trichlorsthene 0,007
Seml-volatile ‘
Naphthalens 0.67 0.64 033 J
2:Methyinaphthalene 0.08 041 J 0.50 J
Acenaphthylene 027 J
Dibenzefuran 043 J 0.54
Avenaphthens 027 d -
Fluorens 0.72
1,2,4-Trichlorcbenzene 0.64 0.50 J
O Phenanthrene 0.96 3.67 050 J
A Anthracere 030 J 1.00
Fluoranthene 1,08 4,88 0,32 050 J
Pyrane : 0.86 5,01 0.48 0.58
Benzo (a) anthracene 050 J 3,34
Chrysene 0.81 3.03 033 J
Benzo (b) fluoranthena 1,44 4.81
Benzo (s) pyrene 0.43 J 2.62
Indeno (1,2,3-cd) pyrene 1.40
Banzo (ghl) perylens 1.49
Dibenzo(ah)anthracene 027 J

Quatifisr Codes:
J: This result should be considered a quantitative eslimate,

B: This result is of quastionable qualitative significance since this compund was detected In
bianke(s) at similar concentrations,

APPROVED FOR
RELEASE BY
ozz.nv ASSURANCE

Viyét
" NAGER DATE |
AR3D | 2P —
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TYSON'S BITE

FLOODPLAIN AREA SBEDIMENT SAMPLE RESULTS
INORGANIC CONSTITUENTS
(concentration In mg/kg: dry welght basis)

Sample Description
Traflic report number

CONSTITUENTS

Aluminum
Argenic
Barlum
Beryllium
Calelum
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganece
Meroury
Nicke!
Vanadium
Zine

Parcent Solids

APPROVED FOR
RELEASE BY
QUALITY ASSURANCE

/ Ue-/11/83
QA/QC MBNAGER DA
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TYSON'S SITE
QUALITY ASSURANCE REVIEW

24 July 1987

Environmental Resources Management, Inc.
999 West Chester Pike
West Chester, Pennsylvania 19382
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TABLE 1

ERN Sample § Lancaster Sample {

BA-001 § 1160105
1160106

. BA-002 §

K BA-003 § 1160107

k BA-004 § 1160111
BA-005 5 1160112
BA-006 S 1160113
BA-007 § 1160114

O
H -

A .
i
3 o~
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d
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N

b
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TABLE 2
METHODOLOGY SUMMARY

Analysis for Moisture.

A well-mixed sample is placed in a weighed beaker and dried
to constant weight in an oven at 103 to 105C. The decrease
in weight of the sample is the Molsture.

Analysis for Aluminum, Antimony, Barium, Beryllium, Cadmium

Chromlum,; Cobalt, Copper, lron, Lead, Marganese NcheI svaor
Vanadlun, zinc, and TEallIun in Solls.
The sample is prepared according to EPA SW 846, Method 3050.
The organic material is oxidized and the metals dissolved

with Nitric acid, Hydrogen Peroxide, and Hydrochloric acid.
The sample analyzed by Flame Atomic Absorption.

Analysis for Arsenic and Selenium in Soils.

The sample is prepared by digestion with Nitric and Sulfuric
acids. The analysis is performed by Hydride Generation
Atomic Abgorption.

Analysis for Mercury in Soils.

The sample is digested with Aquaregia and Potassium
Permanganate at 95°C., The analysis is performed by Cold
Vapor Atomic Absorption.

Analysis for Total Organic Carbon.

Following acidification, the sample is purged with nitrogen
to remove inorganic carbon. Persulfate is injected to
oxidize organic carbon to CO; which is detected by IR, 01
Model 700 TOC Analyzer is used.

Analysis for HSL Volatiles by GC/MS in Soil.

The volatiles in the sample are extracted with methanol.

The resulting extract is purged with Helium and the
volatiles are collected on a Tenax-Silicéa gel trap. The
trap is desorbed onto the GC column where components of the
sample are separated and then onto the mass spectrometey for
spectral evaluation.
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Analysis for HSL Semi-Volatiles.

The sample is solvent extracted and the extract is analyzed
by GC/MS,

Analysis for HSL Pesticides.

Pesticides are extracted with a sonic prob and acetone~
methelene chloride. The extract is exchanged with hexane,
concentrated and florisiled to minimize interferences.

Analysis for Particle Size Mesh (Wet Seiving).

About 50 grams of sample is carefully weighted into a 250 mgy
beaker. The sample is transferred to the desired stack of
sieves with as much water as needed to complete the transfer.
The insoluble particles are washed through the sieve is
transferred to tared 250 ml beakers using water to complete
the transfer., Beaders are dried in a 100c oven and weighed.
The residue collected from each sieve {s calculated as a
percentage of the original sample.




TABLE 3
METHOD REFERENCES

Analysis Reference

Moisture EPA 600/4-79-020, Method 160.2

Aluminum EPA SW 846 2nd ed. 1984, Method 3050 Adapted

Antimony EPA SW 846 2nd ed. 1984, Method 7040

Arsenic EPA SW 846 2nd ed. 1984, Method 7061

Barium EPA SW 846 2nd ed. 1984, Method 7080

Beryllium EPA SW 846 2nd ed. 1984, Method 7090

Cadmium EPA SW 846 2nd ed. 1984, Method 7130

Chromium EPA SW 846 2nd ed. 1984, Method 7190

Cobalt EPA SW 846 2nd ed. 1984, Method 3050 Adapted

Copper EPA SW 846 2nd ed. 1984, Method 7210

Iron EPA SW 846 2nd ed. 1984, Method 7380

Lead EPA SW 846 2nd ed. 1984, Method 7420

Manganese EPA SW 846 2nd ed. 1984, Method 7561

Mercury EPA SW 846 2nd ed. 1984, Method 7471

Nickel EPA SW 846 2nd ed. 1984, Method 7520

Selenium EPA SW 846 2nd ed. 1984, Method 7741

silver EPA SW 846 2nd ed. 1984, Method 7760

Vanadium EPA SW 846 2nd ed. 1984, Method 3050 Adapted

Zine EPA SW 846 2nd ed. 1984, Method 7950

Thallium EPA SW 846 2nd ed. 1984, Method 7840

Total Organic EPA 600/4-79-020, Method 415.2

Carbon

HSL Volatiles USAEPA Contract Lab.Program May, 1984, Revised
July, 1985, IFB WA85-J176, J177, J178.

HSL Semi-Volatiles USAEPA Contract Lab Program May, 1984 Revised
July, 1985, 1IFB WA85-J176, J177, J178.

HSL Pesticides USAEPA Contract Lab Progtam May, 1984, Revised
July, 1985, IFB WA85-J176, J177, J178.
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TYSONS' SITE
QUALITY ASSURANCE KEVIEW

The following quality assurance report is based upon a review of
the data generated from the floodplain area sediment samples
presented on Table 1. A summary of the methods and method
references are presented on Table 2 and 3, respectively.

This review was performed in accordance with the Functional
Guidelines for Evaluating Organic and Inorganic Analyses (USEAP).

1,0 Organic Data
1.1 Introduction

The organic analyses of 7 floodplain area sediment samples were
performed by Lancaster Laboratories of Lancaster, Pennsylvania.
these samples were analyzed using EPA methodologies for percent
moisture by weight, total organic carbon, particle size mesh (wet
serving), pH, target compound list (TCL) volatile compounds and,
additional compound, 1,2,3-trichloropropane, acid/base/neutral
extractable TCL compounds, tentatively identified compounds for
the volatile and asemivolatile fractions, and TCL pesticides/PCB's.
The £indings offered in this report are based upon a detailed
review of all available documentation of sample data, holding
times, blank results, surrogate and matrix splke recoveries,
evaluation of GC results, target compound matching gquality,
instrument tuning, calibration/quantitation and tentatively
identified compounds.

In general, the organic analyses of the aforementioned sediment
samples were performed acceptably with the exception of a few
problems requiring several qualifying statements.

1.2 Qualifiers

Due to the low level presence of methylene chloride,
benzene, toluene and di-n-butyl phthalate in a method or
trip blank, the presence of these compounds in the following
samples is qualitatively questionable. This has been
indicated with a "B" next to these reported results on the
attached sample data tables.

Compound Samples with Questionable Results

methylene chloride All positive sample results
benzene BA-002S
toluene BA~0058
di-n=butyl phthalate BA-007S
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The reported results for acetone Iln all samples should be
considered not valid (NV) due to the fact that acetone was
used as a decontamination solvent thus, the reported
concentrations of this compound cannot be considered
indigenous to any samples.

The concentration of 1,2,3~trichloropropane in samples
BA~001S, BA-002S, BA-003S, and BA-0045 were reported on the ’
"as received" analysis report forms but not reported on the
"dry welght corrected" analysis report forms. The reviewer
has incorporated them into the sample data tables. The
laboratory has been informed of this error and is
resubmitting the "dry welght corrected" results for
1,2,3,-trichloropropane.

Due to a problem with the laboratory reporting software,
positive results reported as a "J" value on the "as
received® laboratory reporting forms were reported as "not
detected" on the "dry weight corrected" laboratory reporting
forms. The reviewer has dry weight corrected these results
and has incorporated them into the sample data tables. The
laboratory has been informed of this problem and is
attempting to correct the software programming.

For sample BA~006S the reconstructed ion chromatogram (RIC),
quantitation list nor the mass spectrum for chloroethane
were provided in the data. The laboratory has been made
aware of this and the RIC, quantitation list, and mass
spectrum have been requested.

For sample BA~0035, 4,4'-DDD was confirmed by a GC/MS
library search. In addition, several low level results for
DDD and related compounds (DDE and DDT) were identified in
other samples by dual column GC procedures., Due to the
GC/MS confirmation of DDD in sample BA-003S, the reported
results for DDD and related compounds identified by GC can
be used to establish the extent of contamination.

In gsample BA-004S the laboratory neglected to report a
positive result for PCB-1254. Examination of the dual
column chromatograms revealed the unique multipeak pattern
for PCB 1254, Sufficient information was present which
enabled the reviewer to quantitate this result. This result
has been incorporated into the data tables.

In sample BA-0055 the laboratory reported an incorvect
concentration of 300 mg/kg for PCB-1254. The corrected
result of 0.3 mg/kg has been incorporated into the sample
data table and the laboratory is resubmitting the corrected
result for this sample.
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The detection limits for alpha-BHC, gamma~BHC, bnta=BHC,
heptachlor, delta=BHC, aldrin, heptachlor epoxide, and
endosulfan I for samples BA~002S, BA-004S, BA-0055, BA-006S,
and BA~007S8 may be higher than reported. Examination of the
GC chromatograms for these revealad that the LCD detector
was saturated for approximately the first 9.5 minutes. As a
result, the resolution of pesticide peaks (if present) could
not be ascertained.

The actual detection limits, and/or positive results for
3-nitroaniline, benzidine, and 2-butanone in all samples are
unreliable and may be substantially higher than reported.
This is because examination of the associated initial
5 point calibrations and the continuing 50 ppb calibrations
roevealed response factors for these compounds of less than
0.05. Response factors such as these indicate a lack of
sensitivity for these compounds. Due to this, the positive
results for 2-butanone in samples BA~0025, BA~004S and
BA~005S have been flagged as estimated values (J) on the
sample data tables,

Inorganic Data

2.1 Introduction

The inorganic analyses of 7 floodplain area sediment samples were
performed by Lancaster Laboratories. These samples were analyzed
using EPA approved methodologies £for Task ! and Task 2 metals.
The findings offered in this report are based upon a detailed
review of all available documentation of sample data, holding
times, blank results, matrix spike recoveries, duplicate
analyses, quantitation of positive results, calibration, and
detection limits,

In general, the inorganic analyses performed acceptably with the
exception of a few problem requiring several qualifying
statements.

2,2 Qualifiers

Due to the low level presence of beryllium, selenium, and
thallium in method blanks, the presence of these
constituents in the following samples is qualitatively
questionable. This has been indicated with a "B" next to
the reported results on the attached sample data tables.

Constitu 1ts Samples with Questionable Results

e t——tt——-

beryllium " BA-~0018 and BA-006S

selenium BA-001S, BA~0045, BA~00SS,
BA~0065 and BA-007S

thallium All positive sample resu’

waoizy L3Ny




Several trace level results were reported in samples (and
blanks) by the laboratory at concentrations substantlally
below those demonstrated by available instrumentation.
Examination of the absorbance values provided for the
calibration standards revealed that concentrations which
correspond to absorbance values substantially below 0,003
were in some cases reported as positive results. Absorbance
measurements below this (0,003) cannot be discerned from
*{nstrument noise". Concentrations which have been reported
in sampled deemed to be below these lnstrument detection
limits have been removed from the sample data tables.
Furthermore, concentrations reported in blanks below these
instrument detection limits were not used to question
results clearly above demonstrated instrument sensitivity.

Listed below are the best achievable detection limits which
correspond to 0,003 absorbance:

Constituent Best Achievable Detection Limit

Aluminum 100 ug/l
Ant imony 10 ug/l
Arsenic 11 ug/l
Barium 100 ug/1
Beryllium ug/1
Cadmium ug/1
Chromium ug/1
Cobalt ‘ ug/1
Copper ug/1
Iron ug/1
Lead ug/1
Manganese ug/l
Mercury ug/1
Nickel , uy/1
Selenium ug/1
Silver ‘ .ug/1
Thallium ug/1l
Tin ug/l
Vanadium ug/l
Zinc ug/1




3.0 Summary

" The attached quality assurance review has identified several
aspects of the analytical data that have requived qualifying
gtatements. A detailed support documentation contains specific
details on this quality assurance review.

Report Prepared By:

' /
(e f ool deer
ristine M. Jaeceko nate
y Report Reviewed By: ,
Lt Ndate ol

foEE 3. Vigalp Bate |
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TYSON'S SITE
FLOODPLAIN AREA SEDIMENT SAMPLE RESULTS
GENERAL PARAMETERS
{concentration in mgkg)

BA-001S BA-002S BA-003S BA-0045 BA-0D5S BA-D06S BA-007S
571187 5711187 511187 5711787 5711787 5111187 5711/87

25.2 81.7 63.5 32.8 38.7 21.3 62.3

3300 11000 9700 6400 14000 2300 11000
4400 60000 27000 8500 23000 2900 29000
7.75 6.77 7.03 7.18 6.85 6.97 €.82

85.79 99.97 98.89 99.46 99.22 99.93 99.03
75.13 99.62 98.36 97.80 . 98.75 97.47 98.55
33.25 58.84 93.50 65.79 81.19 27.87 90.07
26.70 90.35 83.62 46.85 64.83 22.49 79.52
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TYSON'S SITE

FLOODPLAIN AREA SEDIMENT SAMPLE RESULTS

HSL PESTICIDES
{Concentration in mg/kg, dry wi. basis)

BA-007S

BA-001S

BA-002S BA-003S BA-004S BA-005S
5/11/87 5/11/87 5711/87 5/11/87

BA-006S
5/11/87

5711787

5/11/87

0.279 3.26
1.56
0.123

0013 J

212
1.1
0.42
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TYSON'S SITE
FLOODPLAIN AREA SEDIMENT SAMPLE RESULTS
HSL INORGANIC CONSTITUENTS
{Concentration in mg/kg, dry wi. basis)

BA-001S BA-002S BA-003S BA-004S BA-005S BA-006S BA-007S
5/11/87 5/11/87 5/11/87 5/11/87 5/11/87 5/11/87 5/11/87

AR301284

5480 17100 18400 6410 11900 5120 14400
2.5 13.7 8.2 4.3 5.2 2.6 11.4
72.2 432 227 106 160 -64.8 135
040 B 2.2 11 0.80 0.70 040 B 1.1
9.4 27.3 27.4 13.4 14.7 102 - 21.2
4.0 16.4 19.2 6.0 6.5 2.5 10.6
201 98.4 49.3 28.3 24.5 12.7 109
8680 36100 20900 15800 15200 7850 206000
22.7 109 126 95.4 55.5 29.2 103
229 409 1120 142 462 133 347
5.3 21.9 21.9 10.4 8.2 8.9 133
040 B 3 1.9 030 B 050 B 03B 1i0B
12.0 60 43.8 11.9 19.6 11.4 37.1
77.9 1070 299 69.2 96.1 81.7 182
0.11 0.60 0.20 0.20 0.60
338 060 B i0B 0.80 B 188

B: This result is of guestionable qualilalive significance since this conslituen! was detecled in blanks{s) at similar concentralions.




FILE: 272-11(01)

TYSON'S SITE
QUALITY ASSURANCE REVIEW

29 June 1987

Prepared By:

Environmental Resources Management, Inc.
999 West Chester Pike
West Chester, Pennsylvania 19382
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TYSON'S SITE

QUALITY ASSURANCE REVIEW

The following quality assurance report is based upon a review of
the data generated for the aqueous samples presented on Table l.
A summary of the methods and the method references are presented
on Tables 2 and 3, respectively.

This review was performed in accordance with the Functional
Guidelines for Evaluating Organic and Inorganic Analyses (USEPA).

1.0 ORGANIC DATA

l,1 Introduction

The organic analysis of 31 aqueous samples was performed by
Lancaster laboratories of Lancaster, Pennsylvania. These samples
vere analyzed using EPA methodologies and the majority were
analyzed for volatile priority pollutant/hazardous substance list
compounds and one additional volatile compound
{1,2,3=trichloropropane). Library searches were conducted for

C) extraneous chromatographic peaks and acid/base/neutral
extractable priority pollutant/hazardous substance list
compounds; several samples were also analyzed for pesticides/PCBs,

The findings offered in this report are based upon a detailed

review of all available documentation of sample data, holding

times, blank results, surrogate and matrix spike vecoveries,
evaluation of GC results, target compound matching quality

instrument tuning, calibrations/quantitation, and tentatively
identified compounds,

In general, the organic analysis of the aforementioned samples
was performed acceptably with the exception of a feaw problems
requiring several qualifying statements,

1.2 Qualifiers

- Due to the low level presence of methylene chloride,
acetone, 2-butanone, and toluene in trip and/or laboratory
blanks during the sample analysis in October of 1986, the
presence of these compounds in the following samples is
qualitatively questionable, This has been indicated with a
"B* next to these reported results on the attached sample
data tables.
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(:? TABLE 1

ERH_Sample ¢ Analysis Parameters Lancagter Sample {
October 1986

Station A VOA only 1108153
Station B VOA only 1108152
Station € VOA only 1108151
N Station D VoA only 1108150
Station E VOA only 1108149
Station P VOA only 1108148
Station G VOA,Metals,BNA, 1108147
PCB/Pesticides
Station H VOA only 1108155
Station I VOA only 1108156
Fobruary 1987
Station A VOA only 1134564
Station B VOA only 1134570
Station C VOA only 1134563
Station D VOA only 1134562
:<:> Station E VOA only 1134571
Station F VOA only 1134569
Station G VOA,BNA,PCB/Pacticides 1134566
Station H VOA only 1134572
Station I VOA only 1134565
March 1987
Station A VOA only 1144850
Station B VOA only 1144849
Station ¢ VOA only . 1144848
Station D VOA only 1144847
Station € VOA only 1144858
Station F VOA only 1144857
Station G VOA,Metals,BNA, - 1144852
PCB/Pesticides
Station H VOA,Metals 1144859
Station I VoA only 1144851
Station J VOA only 1144856
Methanol Ringes
| Rinse 2 VOA only 1142147
; Rinse 3 VOA only - 1142148
i Rinse 4 VOA only 1142151
1 W
) ,
f‘ “ 1/
] AR301287
4 ,




TABLE 2
METHODOLOGY SUMMARY

Analysis for aluminum, antimony, barium, beryllium, cadmium,
chromium, cobalt, copper, iron, lead, manganese, nickel, silver,
tin, vanadium, zinc, and thallium in water and wastewater.

The sample is prepared by heating with nitric and
hydrochloric acids, The analysis is performed by Flame
Atomic Absorption.

Analysis for arsenic and selenium in water and wastewater

The sample is acid digested and analyzed by Hydride
Generation Atomic Absorption.

Analysis for mercury in water and wastewater

The sample is prepared by heating at 950C with nitric
acid, sulfuric acid, potassium permanganate, and potassium
persulfate. The analysis is performed by Cold Vapor Atomic
Absorption.

Analysis for HSL Volatiles by GC/MS

The sample is purged with helium and the volatiles are
collected on a Tenax/Silica gel trap. The trap is desorbed
onto the GC column where components of the sample are
separated and then on to the mass spectrometer for spectral
evaluation,

Analysis for HSL Semi-Volatiles

The sample is solvent extracted and the extract is
analyzed by GC/MS.

Analysis for Pesticides and PCBs

Pesticides are extracted with methylene chloride and
hexane, The extract is dried and concentrated, then
analyzed quantitatively be gas chromatography. 1If
necessary, florisil and elemental sulfur arve used to
eliminate interferences.
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TABLE 3
METHOD REFERENCES

Analyte Reference

Moisture EPA 600/4-79-020. 160.3
Aluminum EPA SW 846 2nd ed. 1984, Method 3050
Antimony EPA 846 2nd ed, 1984, Method 7040
Arsenic : EPA 846 2nd ed. 1984, Method 7061
Barium EPA 846 2nd ed, 1984, Method 7080
Beryllium ‘ EPA 846 2nd ed., 1984, Method 7090
Cadmium EPA 846 2nd ed, 1984, Method 7130
Chromium EPA 846 2nd ed, 1984, Method 7190
Cobalt EPA 846 2nd ed, 1984, Method 3050
Copper EPA 846 2nd ed, 1984, Method 7210
Iron EPA 846 2nd ed, 1984, Method 7360
Lead EPA 846 2nd ed. 1984, Method 7420
Manganese EPA 846 2nd ed. 1984, Method 7461
Mercury EPA 846 2nd ed. 1984, Methed 7471
Nickel EPA 846 2nd ed., 1984, Method 7520
Selenium EPA 846 2nd ed. 1984, Method 7741
EPA 846 2nd ed. 1984, Method 7760
EPA 846 2nd ed, 1984, Method 3050
Vanadium EPA 846 2nd ed. 1984, Method 3050
Zinc EPA 846 2nd ed. 1984, Method 7950
pH EPA 600/4=79-020, Method 150.1
Thallium EPA SW 846 2nd ed. 1984, Method 7840
Volatiles IFB WA85~176, 177, 178 USAEPA Contract Lab
Program
Semi=Volatiles IFB WAB5-176, 177, 178 USAEPA Contract Lab
Program
Pesticides/PCBs IFB WAB5-176, 177, 178 USAEPA Contract Lab
Program

4
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Compound Samples with Questionable Results

methylene chloride Al) positive sample results
acetone . All positive sample results
2-butanone ¥
toluene . c

Due to the low level presence of methylene chloride in a
method blank during the sample analysis in March of 1987,
the presence of this compound in the following samples is
qualitatively questionable. This has been indicated with a
"B" next to these reported results on the attached sample
data tables,

Compound Samples with Questionable Results
methylene chloride A, H, I, and J

Due to the low level presence of acetone and 2-butanone in
trip and/or laboratory blanks during the sample analysis of
the methanol rinses, the presence of these compounds in the
following samples is considered qualitatively questionable,
This is designated with a "B" next Lo these reported results
on the attached sample data tables.

Compound Samples with Questionable Results
Lompound Samples With Questionable Results

acetone All positive results
2=butanone All positive vesults

The actual detection limit for benzidine in sample G for the
1987 February sample analysis is unreliable and may be
substantially higher than reported., This is because
examination of the associated initial 5 point calibration
standard and the associated continuing 50 ppb calibration
standard vevealed response factors for benzidine that were
less than 0.05. Response factors such as these indicate a
lack of sensitivity for this compound. :

The actual detection limits for 2-butanone in samples C, D,
G, and I for the 1987 February sample analysis are
unreliable and may be higher than reported., This is
because examination of the assoclated continuing 50 ppb
calibration standard revealed a response factor for
2=butanone that was less than 0.05.

The actual detection limits for benzidine, 3-nitroaniline,
and d-nitroaniline in sample G of the March 1987 sample
analysis may be higher than reported. This is because
examination of the associated initial 5 point calibration
standard revealed response factors for these compounds of
less than 0,05,




The actual detection limit for Z=butanone in samples A, 8,
¢, D) E, Fy I and J for the March 1987 sample analysis is
unteliable and may be higher than reported. This is because
examination of the initial 5 point calibration standacd and
the continuing 50 ppb calibration standards revealed
regponse factors of less than 0.05. Response factors such
as these indicate a lack of sensitivity for the compound,

Although the presence of 2-butanone in samples #2, #3, #4
for the methanol rinses is questionable, if 2=butanone is
actually present in these samples, the reported
concentrations should be considered estimated, This is
because examination of the associated continuing 50 ppb
calibration standards revealed response factors of less than
0,05, A response factor such as this indicates a problem
with instrument stability for 2-butanone.

2,0 INORGANIC DATA

2.1 Introduction

The inorganic analysis of 4 aqueous samples was performed by
Lancaster Laboratories. These samples were analyzed using EPA
approved methodologles for inorganic priority pollutants and
several additional inorganic constituents., The findings offerved
in this report are based upon a detailed review of all available
documentation of sample data, holding times, blank results,
matrix spike recoveries, quantitation of positive results,
calibrations, and detection limits,

The inorganic analysis was performed acceptably with the
exception of one qualifying statement.,

2,2 Qualifiers

Several trace level results were reported in samples (and blanks)
by the laboratory at concentrations substantially below those
demonstrated by available instrumentation., Examination of the
absorbance values provided for the calibration standards vevealed
that concentrations which correspond to absorbance values
substantially below 0.003 were in some cases reported as positive
results. Absorbance measurements below this (0.003) cannot be
discerned from "instrument noise." Concentrations which have
been reported in samples deemed to be below these insttument
detection limits have been removed from the sample data tables,
Furthermore, concentrations reported in blanks below these
instrument detection limits were not used to question results
clearly above demonstrated instrument sensitivity,

Listed below are the best achievable detection limits which
corrvespond to 0,003 absorbance:
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Constituent Bast gehtcvabic Dstection Limit

aluminum 100 ug/1
antimony 10 ug/1
arsenic 11 ug/1
barium 100 ug/1
beryllium 10 ug/l
cadmium 3 ug/l
chromium 10 ug/l
cobalt ;g ugji
copper ug
iron 40 ug/l
lead 10 ug/1
manganess 10 ug/1
meTCury 0.6 ug/l
nickel 40 ug/l
selenjum 10 ug/l
silver 15 ug/1
thallium 15 ug/l
tin 300 ug/d
vanadium 100 ug/1
zine 10 ug/1

3.0 SUMMARY

The attached quality assurance review has identified several
aspescts of the analytical data that have required qualifying
statements. A detailed support documentation contains specific
details on this quality assurance review.

Report prepacred by:

-7-//%’.45;&
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TYSON'S SITE
QUALITY ASSURANCE REVIEW

1,0 Sample ldentification

This quality assurance report is based upon a review of the data
generated for the following samples which were submitted for
laboratory analyses on October 14, 1986

Sample Description Hazelton Sample Number

Turtle Muscle C 61003079
Turtle Fat C 61003080
Turtle Muscle § 61003083
Turtle Fat § 61003084
Clam € 61003085
Clan B.P. 61003086
Impatiens SWMP 61003088
Impatiens A.S. 61003088
Impatiens C 61003089

This review was performed in accotdance with the National
Functional Guidelines For Evaluating Organic Analyses (USEPA).

2,0 Organic Data

2.1, Introduction

The organic analyses of 9 biological samples were performed by
Hazelton Laboratories of Madison, Wisconsin. These samples were
analyzed using EPA method 624 for volatile hazardous substance
list compounds (HSLs) plus up to 15 library searches for
extraneous chromatographic peaks, EPA method 625 for
scid/base/neutral (BNA) HSLs plus up to 25 library searches for
extraneous chromatographic peaks and EPA method 608 for
pesticides and PCBs., This veport i{s based upon a detallad review
of all available data provided in the Contract Laboratory Program
(CLP) format., The following areas were examined: holding times,
surrogate and matrix spike recoveries, evaluation of GC results,
target compound matching quality, calibrations, and quantitation
of positive results,

In general, the analytical methods utilized were those normally
performed on environmental samples (i.e., solls and waters).
Because of the difficulty in performing these analyses on
biological media, detection limits varied considerably for
semi-volatilas (0.67 myg/kg to 25 mg/kg)s 1In addition, although
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matrix inferences did not appear to be a problem for
semi=volatiles and pesticides/PCBs, matrix inferences did appear
to be a problem for volatile compounds. Ineffective/selective
purging of volatile compounds appears to have resulted from
interference problems encountered during purging of biological
media.

2.2 Qualifiers

It is recommended that the reported analytical results only be
used with the following qualifier statements:

- Due to the low level presence of methylene chloride,
2-butanone, and toluene in laboratory blanks, the presence
of these compounds in the following samples is qualitatively
questionable, This has been indicated with a "B" next to
these reported results on the attached sample data summary.

Samples With
Compound Qualitatively Questionable Results

methylene chloride All positive sample rasults

2-=butanone All positive sample results

toluene All positive sample results
except sample Fat-S.

All reported results for acetone have been flagged as not
valid "NV" eince all sampling equipment was decontaminated
with acetone during sampling.

The reported result for beta=BHC in the swamp Impatiens
sample 1s not reliable and has been £lagged "NR" on the
sample data summary. This {5 because the method of analysis
depende on a gingle peak responce on dual GC columns. This
method can easily generate artifactual positive results
particularly for early eluting compounds like beta-BHC due
to random chromatographic interferences, In addition, it
should be noted that both laboratory blanks had a peak on
both the primary and confirmation column within the
retention window of beta-BHC.

Although bis (2-ethylhexyl) phthalate was not detected in
either laboratory blanks, this compound s a very common
laboratory contaminant. This, combined with the fact that
all positive vesults for this phthalate ester were reported
at concentrations less than the method quantitation limit
indicates the reported results should be considered
sugpected unreliable, Thig hag been Lndicated with an "H"
on the sample data summary,
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All positive results and/or detection limits for the
volatile organic compounds (VOCs) in all samples should be
congidered estimated since the biological samples were not
analyred for VOCs until 45 days after sample receipt by the
labovatory. Although there are no Federal Register
regulations governing the holding times for VOC analysis for
biological media, substantial losses or substantial
contamination by VOCs during a 45 day holding period cannot
be ruled out particularly since a storage blank was not used.
Secondly, the analytical method EPA 624 for the analysis of
VoCs i primarily used for environmental media (i.e. soils).
The fact that erratic VOA surrogate spike recoveries, matrix
spike recoveries and erratic internal standard areas were
obtained seems to indlcate a problem with purging efficlency
from the sample media. Accordingly all positive VOC data
has been flagged with a "J",

All positive results for benzyl alcohol and benzoic acid
should be considered estimated since examination of the
calibration standard used to quantitate these results had
regsponse factors with high percent differences compared to
their initial 5-point calibration curve.

The reported results for PCB 1260 in the Fat-C and Fat-§
sanples are qualitatively valid and the quantitation has
been reproduced within acceptable variation.

2.3 Summary

This quality assurance review has identified several areas of
concern, Supporting quality agssurance review support
documentation is provided in the attached appendix.

Report prepared by Rock J. Vituie Date 71/!/0}
QA/QC Manager .
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TYSON'S SITE

QUALITY ASSURANCE REVIEW

The following quality assurance report 1s based upon a review of
the data generated for the analysis of part per trillion levels
of 1,2,3-trichloropropane (TCP) in aqueous samples obtained from
the Schuylkill River.

1,0 Introduction

The analyses of 2 aqueous samples was performed by Lancaster
Laboratories, of Lancaster, Pennsylvania using an expanded
version EPA Method 625, The analyses of 1l aqueous samples was
performed by CompuChem Laboratories of Research Triangle Park,
North Carolina using EPA Method 524,2. The analytical results
are presented on the attached data table.

2.0 Analytical Methodologies

Lancaster Laboratories

The samples analyzed by Lancaster Laboratories was performed
utilizing a methylene chloride extraction and reduction of 10
liters of sample to a final extract volume of 70 ul. Full scan
GC/MS analysis with 2 ul extract Injections enabled the
laboratory to report a 7 ppt detection limit.

The extraction efficlency was monitored by the addition of
Dg~nitrobenzene and quantitation was performed by the use of
2-fluorobiphenyl as an internal standard,

All calibrations, tuning, operating conditions are identical to
those specified in EPA Method 625,

CompuChem Laboratories

The samples analyzed by CompuChem Labhoratories were performed by
EPA Method 524.2, This method utilizes a purge and trap
capillary column interfaced with a mass spectrometer.

A 10 ppt detection limit was required for the trichloropropane
analysis for all samples., That detection limit was achieved by
operating the mass spectrometer in the selective lon monitoring
(SIM) mode rathet than in the full scan mode.

COf i
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Three ions were monitored for the 1,2,3-trichloropropane:

m/z 75 from the C3H4CLl fragment
m/z 110 from the C3H4Cl2 fragment
m/z 112 from the C3HAC] fragment

The intensity of the m/z 110 ion is approximately 30 percent of
the intensity of the base fon (m/z 75) and was chosen for the
quantitation mass due to the relative lack of interference
observed as compared to the interference in the m/z 75 ion,
Confirmation of the presence of 1,2,3-trichloropropane was based
on the following criteria:

1. All three characteristic ions must be present.

2. The ratio of the mass 112 area to the mass 110 area
must be within the range 0.50 - 0.,80.

3. The relative retention time of the sample peak must be
within 2% of the relative retention of the standard
peak.

Each sample was analyzed by purging a 5 ml aliquot and trapping
the purged analyte on a sorbent trap. The trap specified in the
EPA CLP methods was utilized which contains silica gel, tenax,
and OV10l. The purge unit was an O! liquid sampler. 1In order to
enhance the purging efficlency of the very low levels of analyte
expected in these samples the purge vessel was placed in a sand
bath that was maintained at 90° C., Purge flows were set at 80 ml
per minute and the sample was purged for 2 minutes, At the end
of the purge cycle the sample was immediately desorbed onto a
30 meter J&W DB-5 fused silica capillary column. The GC
conditions were:

Initial temperature 0° ¢
Initial time 0 minutes
Ramp rate 19°/minute
Final temperature 225° C

Although the compounds of interest elutes well before the final

temperature the GC was allowed to attain the final temperature in
order to reduce the likelihood of any sample carryover,

3.0 Qualification of Sample Results

The results for the analysis of TCP are quantitatively and
qualitatively acceptable as reported with the exception of one
sample result (April 87 - Station H) whose positive result
(18 ppt) has been designated qualitatively questionable "B" on
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the sample data table., A trace level of TCP was found in a
laboratory method blank at a sufficient concentration to question
the aforementioned sample result.

The areas that have been examined in detail include all available
sample data, holding times, blank results, surrogate and matrix
splke recoveries, duplicate precision, target compound matching
quality (theoretical isotope ratios), retention time criteria,
instrument tuning and calibration/quantitation. A detailed
support documentation contains specific details on this quality
assurance review,

Report prepared by:

@%OJQ@@&/— 7/10‘/8?

Rock U, V!ta e Date
QA/oc Manager
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TYSON'S SITE
SCHUYLKILL RIVER RESULTS

(Concentration in ppt)

COMPOUND: 1,2,3-TRICHLOROPROPANE

Apr.87 Jun-87

Statlon N 350 River Pt #1 Far Upsiream BDL
(Norristown Intake) River Pt #2 Station H BDL
Statlon K 18 B River Pt #3 Norris Raw 210
(Upstream) River Pt #4 Norris Treated 430
Queen's Lane Raw 170

Quasn's Lane Treated 190

Spring MilI 310

Bolmon Raw 160

Belmont Treated 130

Bartrum Park 100

Linden Ave. (Delaware River) BDL

Noto : BDL = Below detactive limit,

Qualifier Code: '
B - This rasult Is of questionable qualitative significance since a trace level of TCP
was also prasent In a blank,

APPROVED F\. A
R pg
QUA’ ny
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Quant Verification

River Pt#3

area 110 spl y conc std = 626496 y 100ppt = 205.9 ppt
area 110 5td ~ RF 1738860 UTT%%‘

reported 210 ppt

River Pt#4 1311800 5 100 429.4
% tow 429.4 ppt
745560 * 0.T78

reported 430 ppt
River Pt#4 Dup, 12568060 X 100 ppt = 404,9 ppt
1775190 0,175
reported 410 ppt
River Pt#4 Trip x 100 ppt = 399.5 ppt
0.175

reported 400 ppt

brep blk 53043y 100 ppt = 16.6 ppt
1817470 0,175

Spike (50 ppt) 101948 y 100 ppt = 47.3 ppt
2262410 0,085

reported 47 = 958%
Spike (20 ppt) x 100 ggt = 27,1 ppt
reported 27 = 135%

Bartrum Park x 100 ppt = 103,6 ppt
0.135

reported 100 ppt
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112/110 Chlorine lsotope Ratio

Criteria must be within the theoretical range of 0.,50-0,80

50ppt STD

Blk

Trip Blk

River Pt#l

River Pt#2

River Pt#3

River Ptid

River Pt#4-Dup,
River Pt#d-Trip
Prep Blk

50ppt spike

20ppt spike

50ppt standard
S50ppt standard

Blank

Blank

Bartrum Park
Queen's Lane Treated
spring Mill

Belmont Treated
Belmont Treated Dup.
Belmont Treated Trip
Belmont Raw

Linden Ave,

50ppt spike

0,64

0,42 - out of theoretical range
« out of theoretical range

0.29
0.64
0.59
ND

ND

0.63
0.65
0.65
0.67
0064
0.64
0.65
ND

0.65
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Quant Verification - Continued

Queen's Lane Treated

Spring Mill

Belmont Treated

Belmont Treated Dup,

Belmont Treated Trip

Balmont Raw

Spike (50 ppt)

100 Egt = 186 ppt
vl

reported 190 ppt

1584890 y 100 Egt w 312.6 ppt
3054270 .

reported 310 ppt

924240 y 100 Egt = 128,2 ppt
4344470 0,

reported 130 ppt

1080890 x 100 ppt = 154.8 ppt
4207230 0.166

reported 160 ppt
1193370 » 100 Egt = 164.2 ppt
4377590 0.1

reported 160 ppt

1128250 x 100 ppt = 163 ppt
4169950 0,166

reported 160 ppt

412908 4 100 ppt = 50.4 ppt
1356760 * D.Te0—

reported 50 ppt
= 1008
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TYSONS' BITE
QUALITY ASSURANCE REVIEW

The following quality assurance report is based upon a review of
the data generated from the samples presented on Table 1. A
summary of the methods and the method references are presented on
Table 2 and 3, respectively.

This review was performed in accordance with the Functional
Guidelines for Evaluating Organic and Inorganic Anglyses (USEPA) .

1,0 ORGANIC DATA
1.1 Introduction

The organic analyses of 5 aqueous samples, 6 river sediment
samples, and 6 subsoll samples were performed by Lancaster
Laboratories of Lancaster, Pennsylvania., The agqueous samples
were analyzed using EPA methodologles for volatile target
compound list (TCL) compounds and one additional compound (1,2,3
trichloropropane), acid/base/neutral extractable TCL compounds,
up to 30 library searches for extraneous chromatographic peaks,
and TCL pesticides/PCBs., The river sediment and subsoil samples
were analyzed using EPA methodologies for total organic carbon
(ToC). The findings offered in this report are based upon a
detailed review of all available documentation of sample data,
holding times, blank results, surrogate and matrix spike
recoveries, evaluation of GC results, target compound matching
quality, instrument tuning, calibrations/quantitation, the
reported detection limits, and tentatively identified compounds.

In general, the organic analyses of the aforementioned aqueous
and river sediment samples were performed acceptably with the
exception of a few problems requiring several qualifying
statements.

1.2 Qualifiers

- Due to the low level presence of methylene chloride and
1,2,3 trichloropropane in a method blank, the presence
of these compounds in the following samples is
qualitatively questionable, This has been
indlcated with a "B" next to these reported results on
the attached sample data tables,

ma0150; LR




TABLE 1
Lancaster Sample §

Aqueous Samples

1149883
1149884
1149885
1149886
1149889
1149908
1149909
1149910
1149911
1149912

River Sediment Samples

station C 1155056
© Station B 1155057
station P . 1155051
Station G 1155052
Station H 1155058
station J 1155053

Subsurface Soils (Bastern Lagoon)
sB-1 5! 1142174
8B-1 10' 1142177
§B-1 15! 1142178
8B-1 20' 1142179
§8-3 10' 1142180
8B-3 20' ' 1142181
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METHODOLOGY SUMMARY

Analysis for HSL Volatiles by GC/MS in Water and Wastewater
The sample is purged with Hellum and the volat{les are
collected on a Tenax/Silica gel trap., The trap is desorbed onto

the GC column where components of the sample are separated and
then on to the mass spectrometer for spectral evaluation.

Analysis for HSL Semi-Volatiles
The sampie 18 polvent extracted and the extract is analyzed
by GC/MS.

Analysis for HSL Pesticides in Water and Wastewater
vesticides are extracted with methylene chloride. The
extract is dried and concentrated, then analyzed quantitatively

by gas chromatography. 1If necessary, florisil is used to
eliminate interferences,

Analysis for Moisture

A well-mixed sample is placed in a weighed beaker and dried
to constant welght in an oven at 103 to 105 C. The decrease in
welght of the sample is the moisture.

Analysis for Total Organic Carbon
FoLlowing acIBiEicatIon, the sample is purged with nitrogen

to remove inorganic carbon, Persulfate is injected to oxidize
organic carbon to COj which is detected by IR. OI Model 700 TOC
Analyzer is used, -

Analygis for Aluminum, Barium, Beryllium, Cadmium, Chromium
Cobalt, Copper, iron, Lead, Manganese, Nickel, inver, Tin,
Vanadiom, z%nc, and Thalllum In Water and wastewater

The sample 1s prepatedq by heatling with nitric and
hydrochloric acids. The analysis is performed by Flame Atomic
Absorption.

Analysis for Antimony, Arsenic, and Selenium in Water and
Wastewater

The sample is acid digested and analyzed by Hydride
Generation Atomic Absorption.

Analysis for Mercury in Water and Wastewater

The sample is prepared by heating at 95 C with nitric acid,
sulfuric acid, potassium permanganate, and potassium persulfate.
The analysis is performed by Cold Vapor Atomic Absorption.




|
|
i
i
|
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TABLE 3
METHOD REFBRENCES

Analysis References

HSL Volatiles USAEPA Contract Lab Program May, 1984, Revised
July, 1985. IFB WAB5-3176, J177, J178.

HSL Semi-Volatiles USAEPA Contract lab Program May, 1984, Revised

July, 1985. IFB WAB5-J176, J177, J178,

HSL Pesticides USAEPA Contract lLab Program May, 1984, Revised

July, 1985. IFB WAB5-J176, J177, J178.

Moisture EPA 600/4-79-020, Method 160.3
Total Organic Carbon EPA 600/4~79~020, Method 415,2

Aluminum EPA 600/4=79-020, Method 202,1
Antimony EPA 600/4-79-020, Method 206.3 Adapted
Arsenic EPA 600/4~79-020, Method 206.)
Barium EPA 600/4-79-020, Method 208.)
Beryllium EPA 600/4-75-020, Method 210.1
Cadmium EPA 600/4-79-020, Method 213.1
Chromium EPA 600/4=79-020, Method 218.1
Cobalt EPA 600/4~79~020, Method 219.1
Copper EPA 600/4-79-020, Method 220.1
Iron EPA 600/4-79-020, Method 236.1
Lead EPA 600/4~-79-020, Method 239.1
Manganese EPA 600/4-79-020, Method 243.1
Mercury EPA 600/4-79-020, Method 245.1
Nickel EPA 600/4~79-020, Method 249.1
Selenium EPA 600/4-79-020, Method 270.3
Bilver EPA 600/4~79-020, Method 272.1
Tin EPA 600/4~79-020, Method 282.1
Vanadium "EPA 600/4-79-020, Method 286.1
Zine EPA 600/4-79-020, Method 289,1
Thallium EPA 600/4-79-020, Method 279.1
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Compound samples with Questionable Results

12,3 trichloropropane Fp~002
methylene chloride Fp-004

- The actual detection limit for 2~butanone in all of the
aqueous samples may be substantially higher than
reported., This is because examination of the
asgsocliated initial 5 point calibration standard and the
associated 50 ppb continuing calibration standards
revealed respongse factors of less than 0,05 for this
compound. Response factors such as these lndicate a
lack of sensitivity for 2-butanone.

The actual detection limit for benzidine in all of the
aqueous samples may be higher than reported. This is
because examination of the initial 5 point calibration
standards revealed response factors for benzidine of
less than 0,05.

It should be noted that the analyses of total organic
carbon (T0C) does not provide an indication of the
presence of volatlle organic compounds, With the
analytical method that is used to analyze T0C, the
sample is purged with nitrogen to liberate all
inorganic species of carbon. (i.e., bicarbonates),
puring this purging, light volatile organic compounds
are also liberated, Therefore, the parameter "total"
organic carbon cannot be considered an absolute.

2.0 INORGANIC DATA

2.1 Introduction

The inorganic analyses of 9 agqueous samples were performed by
Lancaster Laboratnries., These samples were analyzed using EPA
approved methodologies for Task I and II inorganic constituents,
The findings offered in this report are based upon a detailed
review of all avallable documentation of sample data, holding
times, blank results, matrix spike recoveries, duplicate analyses
qgaftitation of positive results, calibrations, and detection
limits.

In general, the inorganic analyses performed acceptably with the

exception of a few problems requiring several qualifying
gtatements.,

oo U

AR301310




2.2 Qualifiers

- Due to the presence of aluminum and zinc in a method
blank, the presence of these constituents in the
following samples is qualitatively questionable. This
has been indicated with a "B" next to the reported
results on the attached sample data tables.

Constituent samples with Questionable Results

aluminum all positive sample results
zine all positive sample results

Many trace level results were reported iLn samples (and
blanks) by the laboratory at concentrations
substantially below those demonstrated by available
instrumentation, Examination of the absorbance values
provided for the calibration standards revealed that
concentrations which correspond to absorbance values
substantially below 0,003 were in some cases reported
as positive results., Absorbance measurements below
this (0.003) cannot be discerned for "instrument noise."
Concentrations which have been reported in samples
deemed to be below these instrument detection limits
have been removed for the sample data table, -
Furthermore, concentrations reported in blanks below
these instrument detection limits were not used to
question results clearly above demonstrated instrument
gensitivity,

Listed below are the best achievable detection limits which
correspond to 0,003 absorbance:

Constituent Best Achievable Detection Limit

aluminum : 100 ug/}
antimony 10 ug/l
arsenic 11 ug/l
barium 100 ug/1
beryllium 10 ug/l
cadmium 3 ug/l
chromium 10 ug/l
cobalt ug/1
coppet

iron

lead

manganese

mereury
nickel




gselenium
silver
thallium
tin
vanadium
zine

3.0 BUMMARY

The attached quality assurance review has identified several
aspects of the analytical data that have required qualifying
statements, A detailed support documentation contains specific
details on this quality assurance review.

Report Prepared by:

4

AR301312




b rds 1

APPROVET: |

RELEALT -
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TYSON'S 8ITE

FLOODPLAIN AREA SURFACE WATER RESULTS
MARCH, 1087
SRR DATE HSL ORGANIC COMPOUNDS
(Concentration in mg/L)

“FP-001  FP-002  FP-008  FP-004

Volstlle
1,2,3-trichioropropane 0.120 0.002 8 0.908
trichlorosthene 0,009
mathylsne Chloride

Semi-volatile

PCB's and Pesticides

Tentatively Identitied Compounds

Volstlle
unknown 0,074 J

______Seml-volatlies |

oxirane, (chloromethyl)- 0,000 J

unknown ) 0,006 J

1-propanol, 2,3-dlchloro- 0,086 J

Uren, tetramethyl 0.000 J

unknown | 0,007 J 0.005 J

unknown \ 0,005 J 0.005 J

unknown , 0,011 J 0,008 J

unknown X 0,008 J

2h-pyrano(2,3.c).
pyridine, 8-methyl- i 0.007 J

unknown 0,015 J

unknown 0,00 J
unknown 013 J
unknown : 013 J
unknown 0.007 J

Quulifiar Codes:

B: This result Is of questionable qualitative significance since this compound was detected In blanks
&! simllar comesntrations,

ND: None Deleciod

Blunk w nane detected

J:i Thiy result ehiould be considered a quaniliative eslimate,




TYSON'S SITE
SCHUYLKILL RIVER SEDIMENT SAMPLES
APRIL, 1987

a

AT

Siation C Station E Station F StationG - StationH

41.6 59.8 213 53.2 58.5

6900 8800 1800 11000 3800
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_gu SB1 5 SB-1 10° SB-1 15 SB-1 20 $B-3 10 SB-3 200
Dale 2125187 2/25187 2]26/87 2/26187 372787 372787
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APPROVED Fonn |
RELEAS: Py

: TYSONS SITE QUALITY Assiensniz
FLOODPLAIN AREA SURFACE WATER SAMPLES - ~
March, 1967 QAQC MANAGE T 4 i

{concenirations in mg/L, ppm) GER ATE 4

[

o
—_ S— — (4]
FP-001 FP-002 FP-003 FP-004 FP-011 FP-A FP-B FP-C FP-D FP-E —
Blind FP-004 FP-003 FP-002 FP-001 Duplicate o
CONSTITUENT Blank filtered filtered __ fillered filtered FP-A on
o
=
ALUMINUM 02B 028 a1 B
"y ?g 0.1 0.2 0.1 01 0.1 Q.1 0.1 0.1
M COPFER c.04
_r. FON 0.08 0.22 1.60 0.21 0.64 0.04
H
3 45 0.03 0.01 0.19 0.01 0.20 0.03
bm . ZINC 002 B 0.03 B o2 B 002 B 0.04 B 0.03 B
1
f
i
!
v Quakiher Codes: -
muaEWQ%Egﬁggﬂouﬁg—lﬁu&wﬂaFv_wiﬁﬁumiuﬂﬂogumsu.
Blark = none detecied
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Tyson's Site

Quality Assurance Review

The following quality assurance report is based upon a review of
the data yenerated for the following samples from the seep area,
hillside area, railroad area, the wetlands/floodplain area, and
select aqueous samples., The samples included in this review are
presented on Table 1, A summary of the methods and the method
references are presented on Tables 2 and 3, respectively.

This review was performed in accordance with the Functional
Guidelines for Evaluating Organic and Inorganic Analyses (USEPA).

1.0 ORGANIC DATA
1.1 Introduction

The organic analysis of 64 s0il samples and 12 aqueous samples
were performed by Lancaster Laboratories of Lancaster,
Pennsylvania, 1These samples were analyzed using EPA
methodclogies and the majority were analyzed for volatile
priority pollutant/hazardous substance list compounds and 1
additional volatile compound (1,2,3=-trichloropropane) plus up to
15 libtary searches for extraneous chromatographic peaks,
acid/base/neutral extractable priority pollutant/hazardous
substance list compounds plus up to 25 library searches for
extraneous chromatographic peaks and pesticides/PCBs. The
findings offered in this report are based upon a detailed review
of all available documentation of sample data, holding times,
blank results, surrogate and matrix spike recoveries, evaluation
of GC results, target compound matching quality, instrument
tuning, calibrations/quantitation, and tentatively identified
compounds,

In general, the organic analyses of the aforementioned sgoil
samples were performed acceptably with exception of a few
problems requiring several qualifying statements.

1.2 Qualifiers

- Due to the low level presence of acetone, 2~butanone, carbon
digulfide, methylene chloride, 2~hexanone, d=-methyl-
J=pentanone, chloroform, toluene, di=n=butyl phthalate, bis
(2=athylhexyl) phthalate, diethyl phthalate and di=n-octyl
phthalate in £isld and/or laboratory blanks, the presence of

The
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w TABLE 1

ERM Sample # Lancaster Sample i§

55001 1081242

85002 1081243

5003 1081244

55004 1081245

§5005 1081246

55006 1081247

85007 1081251

$5008 1081252

§5009 1081253

5010 1081254

85012 1081256

55014 1081258

55015 1081259

55016 1081260

s §5018 1082293

HS 55019 1082294

HS 55021 1082296

HS 55023 1082298

HS 85024 1082299

C HS 85025 1082300

85026 1084401

§5027 1084402

55028 1084403

$5029 1084404

5030 1084405

55031 1084406

§5032 1084407

§5033 1084408

85035 1084409

55036 : 1084410

88037 1084411

§5039 1084413

§5042 , 1084415

85057 1085740

§5061 1085746

55044 1084697

85045 1084698

§5047 1084699

55048 1084701

85062 1085747

55063 1085749

5051 1084703

§5053 1084702

85054 ' 1084706

-, 86055 1084707

O/ $5064 1086184

AR301319. . LY




e TABLE 1

(continued)
ERM Sample § Lancaster Sample |
88065 1086187
55069 1103919
58068 1087879
§8070 1103920
55071 1108119/1108057
§5072 1108120/1108058
85073 1108121/1105059
55074 1108122/1108060
£5075 1108125/1108063
85076 1108126/1108064
§8077 1108127/1108065
§5078 1108128/1108066
88079 1108132/1108070
§5080 1108133/1108071
85081 1108130/1108068
85082 1108131/1108069
§5083 1108134/1108072
§5085 1108129/1108067
C:: Aqueous Samples
ERM_Sample # Lancaster Sample

. GWO35 1097416

: GWO037 1097410

/ GWO36 1097409

i 5W001 1108147/1108155

! swWo02 1108148

i SW003 1108149

| SW004 1108150

] SW005 : 1108151

! SW006 1108152

" sW007 1108153
sW008 1108155
SW009 1108156

o
3 N
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TABLE 2
METHODOLOGY SUMMARY

Analysis for Moisture

A well-defined sample is placed in a weighed beaker and
dried to constant weight in an oven at 103 to 1050C, The
decrease in welght of the sample is the Moisture,

Analysis for Aluminum, Antimony, Barium, Beryllium, Cadmium,
Chromium, Cobalt, Copper, Iron, Lead, Manganese, Nickel, Silver,
Tin, Vanadium, Zinc, and Thallium in Soils

The sample is prepared according to SW 846 Method 3050, The
organic material is oxidized and the metals dissolved with
Nitric Acid, Hydrogen Peroxide, and Hydrochloric Acid. The
sample is analyzed by Flame Atomic¢ Absorption.

Analysis for Arsenic and Selenium in Soils
The sample is prepared by digestion with Nitric and Sulfuric
aclds. The analysis is performed by Hydride Generation
Atomic Absorption.

Analysis for Mercury in Soils
The sample is digested with Aquaregia and Potassium
Permanganate at 950C, The analysis is performed by cold
Vapor Atomic Absorption,

Analysis for pH

The activity of hydrogen ions ‘in the sample is measured
using a glass electrode and a reference elactrode.

Analysis for HSL Volatiles by GC/MS

The sample is purged with helium and the volatiles are
collected on a Tenax/Silica gel trap. The trap is desorbed
onto the GC column where components of the sample are
geparated and then on to the mags spectrometer for spectral
evaluation,

Analysis for HSL Semi-Volatiles

The sample is solvent extracted and the extract is analyzed
by GC/MS.

AR30132 7 ERTY
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TABLE 2

METHODOLOGY SUMMARY
(continued)

Analysis for Pesticides and PCBs

Pesticides are extracted by sonic probe, The extract is
washed with water, dried, concentrated, and florisiled to
minimize interferences.

The
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TABLE 3
METHOD REFERENCES

Analyte Reference

Molisture EPA 600/4-79 020, 160,3

Aluminum EPA 6 2nd ed, 1984, Method 3050

Antimony EPA 846 2nd ed. 1984, Method 7040

Arsenic EPA 846 2nd ed, 1984, Method 7061

Barium EPA 846 2nd ed, 1984, Method 7080

Beryllium EPA 646 2nd ed, 1984, Method 7090

Cadmium EPA 846 2nd ed., 1984, Method 7130

Chromium EPA 846 2nd ed, 1984, Method 7190

Cobalt EPA 846 2nd ed. 1984, Method 3050

Copper EPA 846 2nd ed, 1984, Method 7210

Iron EPA 846 2nd ed. 1984, Method 7380

Lead EPA 846 2nd ed, 1984, Method 7420

Hanganese EPA 846 2nd ed. 1984, Method 7461

Mercury EPA 846 2nd ed. 1984, Method 7471

Nickel EPA 846 2nd ed, 1984, Method 7520

Selsnium EPA 846 2nd ed. 1984, Method 7741

Silver EPA 846 2nd ed. 1984, Method 7760

Tin EPA 846 2nd ed. 1984, Method 3050

Vanadium EPA 846 2nd ed. 1984, Method 3050

Zinc EPA 846 2nd ed, 1984, Method 7950

pH EPA 600/4-79=-020, Method 150.1

Thallium EPA SW 846 2nd ed. 1984, Method 7840

Volatiles IFB WA85=176, 177, 178 USAEPA Contract Lab
Program

Semi=-Volatiles IFB WA85~176, 177, 178 USAEPA Contract Lab
Program

. Pesticides/PCBs IFB WAB5-176, 177, 178 USAEPA Contract Lab
Program

AR301323 . .,
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these compounds in the following samples is qualitatively
questionable. This has been indicated with a "BY next to
these teported results on the attached sample data tables.

Compound Samples with Questionable Results

carbon disulfide All positive sample results

acetone All positive sample results

methylene chloride All positive sample res:lcs

2=butanone All positive sample results

2-hexanone ssgzg, 55039, 5s051, Ss001, and
8506

4=methyl-2-pentanone 55072, 55026, 55039, S5001

chloroform 55066, 58038, $S018,

toluene §5068, SS069, $5026, SS035, 55037,
§5035, §s8037, $5039, S5018, $5025,
85057, 5S044, $5053, and SW005

di-n=butyl phthalate All positive sample results

diethyl phthalate §5072

di=n-octylphthalate §5072

The reported result for total xylenes in sample S5073 is a
suspect vesult and has accordingly been flagged "SY on the
sample data tables, The VOA analysis of sample 55073 was
performed immediately following 55072 which contained an
elevated concentration of total xylenes (200 ug/kg). As a
result, there is a strong possibility that the 7 ug/kg
reported in $5073 is the result of chromatographic carry
over ("ghosting"),

The reported result for 1,1,2,2-tetrachloroethane in sample
GWO035 is incorrect and has been removed from the data tables.
The mass spectrum submitted for this identification is
actually that of 1,2,3=trichloropropane.

The analysis laboratory neglected to report the confident
identification of cis~1,3-dichloropropene is sample $S039 at
4 concentration of 19 ug/kg. This result has been added to
the appropriate sample data tabla.

Due to a laboratory transcription error, aldrin was reported
in sample 55042, the laboratory apparently meant to report
gamma=BHC (lindane). However, this (corrected) result, the
reported result for endosulfan II in sample GW036, and the
reported result for endosulfan sulfate in sample SS5025 are
still qualitatively questionable since the method of
analysis is based upon a single peak response on dual GC
columns. This method can easily generate artifactual
results due to random chromatographic interferences
particularly for these early eluting compounds. 1In
addicion, for all of these results the single peak response
on the confirmation column fell outside a 3-sigma retention
time window, FPFurthermore, the peaks that all three of these

LA ™
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identifications were based upon were also present in method
and/or trip blank chromatograms. Accordingly, these results
have been flagged "NC" (not confident) on the sample data
tables.

4,4'«DDT in sample SS011, 4,4'-DDD and 4,4'=-DDE in sample
S5069 have been confirmed by GC/MS. In addition, several
other low level results for these pesticides were identified
by dual column GC procedures, and cannot be construed as
confident because of some of the reasons noted in the
previous qualifier, However, these low level pesticide -
results are strongly supported by the high level results
confirmed by GC/MS in other samples obtained around the site.
Consequently, these low-level results for DDT, DDD and DDE
are suitable for the purpose of establishing the extent of
contamination., Accordingly, these results have been
designated tentative "N'" on the sample data tables.

Due to a problem with the laboratory reporting software,
positive results reported as a "J" value on the "as
received” laboratory reporting forms were reported as “not
detected" on the "dry weight corrected" laboratory reporting
forms. Since the percent mositure information was present,
the reviewer has dry weight corrected these results and has
incorporated them into the sample data tables. The
laboratory has been informed of this ptoblem and is
attempting to correct the software programing.

The actual concentrations and/or detection limits reported
for all volatile compounds may be higher than report for
samples: SS8042, 55044, S8045, 55047, 55048, 58051, 58053,
§65054, 55055, 55057, 855069, s5070, 85075, Ss076, §5077,
5078, 55079, 55080, SS081, Ss082, 5083, and 55085, The
maximum allowable holding time mandated by the Federal
Register before sample analysis (14 days) were, exceeded by
1 to 3 for the aforementioned samples. Accotdingly,
qualitatively confident volatile compounds in these samples
have been flagged "J" (quantitatively estimated) on the
sample data tables,

The actual detection limits for pesticide/PBCs in sample
SW00l may be higher than reported, The extraction for this
analyses was performed 5 days beyond the Federal Register
mandated 7 days for extraction.

The actual detection limits for 3=nitroaniline and
4=nitroanilne in samples SS068, 55069, and 55070 are
unteliable and may be substantially higher than reported.
This is because examination of the associated 50 ppb
continuing calibration standard revealed response factors
for these compounds of less than 0.05., Response factors
such as these indicate a lack of sensitivity for these

compounds.
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Tentatlvely identified compounds of confident matching
quality which are not suspected artifacts/lab contaminents
ave presented on the sample data summavy. In particular,
the presence of DDT isomers, DDD isomers, and DDE isomers
were confirmed by GC/MS as tentatively identified compounds
in samples S5069,

2.0 INORGANIC DATA
2,1 JIntroduction

The inorganic analyses of 60 soil samples and 5 agueous samples
were performed by Lancaster Laboratories. Thess samples were
analyzed using EPA approved methodologies for inorganic priovity
pollutant and several additional inorganic constituents. The
findings offered in this report are based upon a detailed review
of all available documentation of sample data, holding times,
blank results, matrix spike recoveries, quantitation of positive
results, calibrations and detection limits,

In general, the inorganic analyses performed acceptably with the
exception of a few problems requiring several qualifying
statements.

2,2 Qualifiers

- Due to the presence of arsenic, beryllium, cadmium, mercury,
gelenium, silver, tin, vanadium, chromium, thallium, cobalt,
copper, lead, iron and zinc in field and/or laboratory
blanks, the presence of these constituents in the following
samples is qualitatively questionable, This has been
indicated with a "B" next to the veported results on the
attached sample data summaries.

Constituent Samples with Questionable Results

arsenic 85062, 55051, 58002, Ss004, S5006
85008, GW035, GW036 and GW037

beryllium 55026, 55029, 55030, 88031,
§5032, $s033, 5s035, $5036, $S037
85042, 8061, ss044, SS5045,
55047, 58048, 55062, 55063,
85051, §5053, $s054, 55055,
55064, $S065, SsS006, S5007,
§5014, ss016, and S8021

cadmium 55045, 55022, 55069, S5068,
§5070

mercury All positive sample results

selenium *All positive sample results

silver All positive sample results

tin All posiatues ea[nslzaresulcs
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Constituent Samples with Questionable Results

vanadium 55039

chromium , SW00l (filltered) and SW00)
(not filtered)

thallium All positive sample results

cobalt §5045

copper 55062

lead §5062, 55008, and SW00l (not
filtered)

iron GW036 and GW037

zinc GW035, GW036 and GWO037

- Several trace level results for aluminum, antimony, arsenic,
cadmium, copper, chromjum, cobalt, thallium lead, and
mercury have been designated not valid "NV" on the sample
data summary, Examination of the absorbance/concentration
data for the standards provided for these metals/metaloids
revealed that all of the concentration which have been
flagged with an "NV" are below the demonstrated instrument
detection capability. The following estimated detection
limits for these constituents correspond to the lowest
concentration detectable for a 0,003 absorbance. Below
0.003 absorbance an analayte signal is not discernable from
instrument “noise".,

Constituent Best Possible Detection Limit
aqueous (ug/l) solid (mg/kg)
aluminum 300 15
antimony 400 20
- cadmium 2,0 0.10
copper 25 1.3
chromium 100 5.0
cobalt © 50 2.5
thallium 250 12,5
lead : . 100 25
mercury ) 0.20 0,10

It should be noted that these detection limits should be
converted to dry weight on an individual sample basis.

- The reported results for copper in samples SS061, 55044,
55063, $5064 and 55065 should be considered quantitative
estimates since the continuing calibration standard which
measures instrument stability was not analyzed with these
samples, This has been indicated with a "J" next to these
results on the sample data summary.

- The detection limits and/or positive results for antimony
and manganese may be higher than reported for soil samples

)
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due to low matrix spike/vecoveries for these constituents in
the solid matrix.

The inorganic data could not be fully verified to the
extent that ls normally possible because "raw data"
consisted of copies of analysts notebook pages and not
actual instrument printouts.

3.0 SUNMARY
The attached quality assurance review has identified several
aspects of the analytical data that have required qualifying

statements, A detailed support documentation contains specific
detalls on this quality assurance reviaw,

Report prepared by:

Rock J. Vitale
_ERM QA/QC Manager

RIV/grl
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TYSON'S SITE
QUALITY ASSURANCE REVIEW

The following quality assurance report is based upon a review of
the data generated for the agueous samples listed on Table 1., A
summacy of the methods and the method references are presented on
Table 2. '

This review was performed in accordance with the Punctional
Guidelines for Evaluating Organic Analyses (USEPA).

1.0 ORGANIC DATA

l.l Introduction

The organic analyses of 8 aqueous samples were performed by
Lancaster Laboratories of Lancaster, Pennsylvania, These samples
were analyzed using EPA=-CLP methodologies for volatile priority
pollutant hazardous substance list compounds and 1 additional
volatile compound (l,2,3-trichloropropane). The findings offered
in this report are based upon a detailed review of all available
documentation of samples data, holding times, blank results,
surrogate and matrix spike recoveries, target compound matching
quality instrument tuning, and calibration/quantitation,

In general, the organic analyses of the aforementioned aqueous
samples were performed acceptably with the exception of a few
problens requiring qualifying statements.

l,2 (Qualifiers

Due to the low level presence of methylene chloride,
acetone, and toluene in a method blank, the presence of
these compounds in the following samples are considered
qualitatively questionable, This has been indicated with a
"B* next to these reported results on the attached sample
data tables,

Compound Samples with Questionable Results

methylene chloride All positive sample results
acetone All positive sample results
toluene PZ=3 and PZ~7

The actual detection limits for 2-butanone in all of the.
samples except PZ-3 are unveliable and may be substantially
higher than reported. This is because examination of the
initial 5 point calibration standard and the continuing

AR301330°" (% !l’

e W NN e,




TABLE 1

ERM Sample § Lancaster Sample §

PZ=0 1155914
pi=l 1155915
Pi=2 1155916
pz-3 1155917
p2~4 1155918
PZ=5 1155921
P2=7 1155922
pz-8 ‘ 1155923

2
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TABLE 2
METHODOLOGY SUMMARY

Analysis for HSL Volatile by GC/MS in water and wastewater

The sample is purged with Helium and the volatiles are
collected on a Tenax/Silica gel trap., The trap is desorbed
onto the GC column where components of the sample are
separated and then on to the mass spectrometer for spectral
evaluation.

METHOD REFERENCES

Analysis Reference

HSL Volatiles ‘ USAEPA Contract Lab Program May, 1984,

Revised July, 1985. IFB WA85-J176,
Jl171, Jdl78.
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50 ppb calibration standards revealed response factors fot
this compound of less than 0.05. Response factors such as
these indicate a lack of sensitivity and instrument
instability for this compound., For sample PZ-3, the
positive result for 2-butanone should be considered a
quantitative estimate (J) due to the considerations stated

above, '

2.0 SUMMARY

The attached quality assutance review has identified a few
aspects of the analytical data that have required qualifying
statements. A detailed support documentation contains specific
details on this quality assurance review,

Report prepared by:

' r
AT} Y el
%gr:htine M'.:;Jacacﬁo .

Report reviewed by:

A NP
/ AV IR B

Lag
Ve

Rocﬁ.a. Vitale

CHJ/RIV/gnl
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TYSON'S SITE
SCHUYLKILL RIVER PIEZOMETER WATER SAMPLES
HSL ORGANIC COMPOUNDS
APRIL, 1987
{concentration in mg/L)

“PZ-1 PZ-2 PZ-3 PZ-2 PZ-5 P2-7

VOLATILES

methylens chloride 0.003 B 0.003 B 0003 B 0003 B 0003 B 0.003B
aceions 0.030 B 0.010 B 0.040 B 0.007 B 0.020 B 0.050 B
carbon disulfide 0.013 0.003J)
1,1-dichioroethane 0.006
trans-1,2-dichloroethene 0.002J
2-butanone 0.007J

AR30133L

0.015
0.003 B 0.019 -
0.003J

0.005
0.017

B: This result is of questionable qualitative significance since this compound was detecled in
blanks(s) at similar concentrations.
J: This result should be considered a quantitative estimate.




TYSONS SITE

Quality Assurance Review

The following quality assurance report is based upon a review of
the data generated for the ground water samples collected during
the remedial investigation., The samples included in this review
aste presented on Table 1. A summary of the methods and the
method references are on Tables 2 and 3 respectively,

This review was performed in accordance with the Functional
Guidelines of Evaluating Organic and Inorganic Analyses (USEPA),

1.0 Organic Data

l.1 Introduction

The otganic analysis of 41 aqueous samples was performed by
Lancaster Laboratories of Lancaster, Penngylvania. These samples
were analyzed using EPA methodologies; the majority were analyzed
for volatile priovity pollutant/hazardous substance list
compounds, one additional volatile compound
(1,2,3=trichloropropane), up to 15 library searches were
conducted for extraneous chromatographic peaks, acid/base/neutral
extractable priority pollutant/hazardous substance list
compounds, and up to 25 library searches were conducted for
extraneous chromatographic peaks. Pesticides/PCBs were also
analyzed. The findings offered in this report are based upon a
detailed review of all available documentation of sample data,
holding times, blank results, surrogate and matrix spike
recoveries, evaluation of GC results, tatget compounds matching
quality, instrument tuning, calibrations/quantitation, and
tentatively ldentified compounds. .

In general, the organic analysis was performed acceptably with
the exception of a few problems requiring several qualifying
statements.

o
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ERM Sample ¢ Lancaster Sample §

1097407
1099273
1099274
1100323
1100327
1100324
1097954
1097952
1097953
1099268
1097956
1097955
1099261
1099260
1099259
1097408
1097412
1097411
1099264
1099265
1099263
1097947
1097946
1097945
1099266
1099262
10D 1099267
10=XD 1107025
11-8 1099258
11-1 ' 1099257
11D 1099256
12-8 1107020
12=-D ‘ 1107021
B4 1097419
NUS3 1097418
NUS4 1097422
002 1097410
004 1097420
ERT=-1-ghallow 1097949
ERT~1~deep 1097950
ERT~2 1097421
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TABLE 2
METHODOLCGY SUMMARY

Analysis for Aluminum, Antimony, Barium, Beryllium, Cadmium,
Chromium, Cobalt, Copper, lron, Lead, Manganese, Nickel, Silver,
Tin, Vanadium, Zinc, and Thallium in water and wastewater.

The sample is prepared by heating with nitric and
hydrochloric acids, The analysis is performed by Flame Atomic
Absorption,

Analysis for Arsenic and Selenium in water and wastewater

The sample is acid digested and analyzed by Hydride
Generation Atomic Absorption.

Analysis for Mercury in water and wastewater

The sample is prepared by heating at 950C with Nitrie Acid,
Sulfuric acid, Potassium Permanganate, and Potassium Persulfate.
The analysis is performed by Cold Vapor Atomic Absorption,
Analysis for HSL Volatile by GC/MS

The sample is purged with Helium and the volatiles are
collected on a Tenax/Silica gel trap., The trap is desorbed onto
the GC column where components of the sample are separated and
then on to the mass spectrometer for spectral evaluation.

Analysis for HSL Semi=Volatiles

The sample is solvent extracted and the extract is analyzed
by GC/MS, :

Analysis for Pesticides and PCB's

Pesticides ave extracted with methylene chloride and hexane.
The extract is dried and concentrated, then analyzed
quantitatively by gas chromatography. If necessary, florisil and
elemental sulfur are used to eliminate interferences.

™
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TABLE 3
METHOD' REFERENCES

Analysis Reference

Aluminum 600/4-79-020, Method 202.1
Antimony 600/4-79-020, Method 204.1
Arsenic 600/4=79-020, Method 206.3
Barium 600/4-79-020, Method 208.1
Beryllium 600/4-79-020, Method 210.1
Cadmium 600/4-79-020, Method 213.1
Chromium 600/4-79-020, Method 218,1
Cobalt 600/4~79-020, Method 219,1
Copper 600/4~79-020, Method 220.1
Iron 600/4-79-020, Method 236.1
lead 600/4-79-020, Method 239.1
Manganese 600/4~79-020, Method 243.1
Mercury 600/4~79-020, Method 245.1
Nickel 600/4-79-020, Method 249.1
Selenium 600/4-79-020, Method 270.3
Silver 600/4-79-020, Method 272.1
Thallium 600/4-79-020, Method 279.1
Tin 600/4-79-020, Method 282.1
Vanadium 600/4-79=020, Method 286.1
Zinc 600/4-79-020, Method 289.1
Volatiles WAB85-~176,177,178 USAEPA Contract Lab Progran
Semi-Volatiles WAB5-176,177,178 USAEPA Contract lab Progran
Pesticides/PCB's WA85-176,177,178 USAEPA Contract Lab Progran
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1.2 Qualifiers

- Due to the low level presence of methylene chloride,
acetohe, chloroform, 2-butanone, toluene, xylene, di=n=butyl
phthalate, bis(2=ethylhexyl) phthalate, and dimethyl
phthalate, in several trip and/or method blanks, these
compounds in the following samples are qualitatively
questionable, This has been indicated with a "B" next to
the reported results on the attached sample data tables.

Compounds Samples with Questionable Results
methylene chloride All positive results
2=butanone All positive results
chloroform 4=5, 6=D, ERI~1=SH, ERT=1=DP
acetone All positive vesults except
004 and B~4

xylene §=1, 4"D' 10‘KD' 7=D, and 002
toluene 4=I and 002

'S di~n=butyl phthalate All positive results

e’ bis(2-ethylhexyl) phthalate All positive vesults
dimethyl phthalate 2=1

‘ ~ The trace level, single peak pesticides reported in sample

} numbers 1, 3=5, 5-I, 5-D, 6=1, ERT=l-sh, and ERT-l=dp were
flagged "NC" (not confident) due to the fact that the method
of analysis is based upon a single peak response on dual GC
columns., This method can easily generate arvtifactual
results due to random chromatographic interferences,
Furthermore, the peaks that some of these identifications
were based upon were also present in several method blanks.
In particular, these peaks were identified as lindane and
endosulfan sulfate. _

- The detection limits and/or positive results for BNA
compounds in sample numbers 3-8, 3-I, and 3-~D may be higher
than reported due to the fact that the BNA extraction was
performed 2 days beyond the 7 day maximum allowable holding
time. Thus, positive rvesults for the BNA compounds have
beg? designated "J" (quantitative estimate) on sample data
tables.

- The reported results for 1,2,3-trichloropropane in sample

N number 7-5 should be considered a quantitative estimate due

W, to the fact that the instrument concentration used for
quantitation was above the highest calibration standard.
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It should be noted that samples 10-XD and 12-D have rveported
detection limits ten times higher than usual for BNA
compounds., Due to the nature of the extract, the laboratory
performed a one-to-ten dilution, which accordingly resulted
in higher detection limits.

The actual concentration of toluene may be lower than
reported in sample number 3~I due to a high recovery for the
matrix spike compound toluene in this sample.

The actual detection limits reported for 2=chlorophenol,
4enitrophenol, and N-nitrosodi-n=- propylamine may be
substantially higher than reported for sample 5-S, Zero
petcent recoveries were reported for these compounds in the
matrix spike of sample 5=8.

Although the presence of di-n=-butyl phthalate has
been designated questionable, if this compound is actually
present in sample number 5«5, the actual concentration may
be higher than reported., This is due to a zero percent
recovery for the matrix spike compound di-n~butyl
phthalate,
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2.0 INORGANIC DATA
2.1 Introduction

The inorganic analysis of 37 aqueous samples was performed by
Lancaster Laboratories, These samples were analyzed using EPA
approved methodologies for inorganic priovity pollutants and
gsoveral additional inorganic constituents. The findings offered
in this report are based upon a detailed veview of all available
documentation of sample data, holding times, blank results,
matrix spike recoveries, quantitation of positive results,
calibrations and detection limits.

In general, the inorganic analyses were performed acceptably with
the exception of a few problems requiring several qualifying
statements,

2.2 Qualifiers

- Due to the low level prvesence of aluminum, zinc and
iron in several field and/or laboratory blanks the
presence of these constituents in the following samples
are qualitatively questlionable. This has been
indicated with a "B" next the apptopriate results on
the sample data summary.

Constituents Samples with Questionable Results

aluminum 3-5, 8-D, 9«1, 10-XD and 12-D,

zine All positive sample results.

iron 2'5' 2"1, 3"1' G'S' 7"5, 7-D and
8=5.

Many trace level results were reported in samples (and
blanks) by the laboratory at concentrations
substantially below those demonstrated by available
instrumentation. Examination of the absorbance valuas
provided for the calibration standards revealed that
concentrations which correspond to absotbance values
substantially below 0,003 were in some cases reported
as positive results. Absorbance measurements below
this (0.,003) cannot be discerned from "instrument
noise.," Concentrations which have been reported in
samples deemed to be below these instrument detection
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limits have been removed from the sample data tables.
Furthermore, concentrations reported in blanks below
these instrument detection limits were not used to
question results clearly above demonstrated instrument
sensitivity,

Listed below are the best achievable detection limits which -
correspond to 0,003 absorbances

Constituent Best Achievable Detection Limit

aluminum 100 ug/l
antimony 10 ug/1
arsenic 11 ug/l
barium 100 ug/1
beryllium 10 ug/1
cadmium 3 ug/l
chromium ug/l
cobalt ug/1
copper ug/l
ivon ug/l
lead ug/l
manganese. ug/1
mercury 0.6 ug/l
nickel 40 ug/l
selenium 10 ug/l
silver 10 ug/l
thallium 15 ug/l
tin 300 ug/l
vanadiun 100 ug/l
zinc 10 ug/l

The reported results for aluminum, iron, and manganese
in sample 12=S should be considered estimated. These
tesults have been flagged "J" on the sample data
summary. Laboratory duplicate analysis of Sample 12-8
rev%?lad poor precision for these elements in this
sample.

The reported results for barium in sample 3=I and
manganese in sample 5~1 should be consideted
quantitive estimates and accordingly have been flagged
"J® on the sample data summary. Poor laboratory
duplicate precision was obtained for barium in sample
3-I, and manganese in sample 5-I respectively.
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3,0 Summary

The attached quality assurance review has identified several
ateas requiring qualifying statements in order for the data to
best be utilized., Support documentation has been prepared for
this quality assurance review.

Report Prepared by:

Report Approved byt
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COMPOLUND 2S 24 3S 3 30 4-S 49 40 5S
AMrin
Beta BHC
Endosultan 1 00001 NC
Endosulian ¥ 0008 NC
Endonilian siifale 0D NC
Gasrsma BHG - Lindane
Disldvin 00DD3 NC OD! NC
COMPOUND 5D [ -3 [ 2] [ =<3 -S -D 3S 81 3D
Aldrin 0.00007 NC
Beta BHC
Endosultan 1
Endosultan B
Endosultan sullae 0002 NC
‘Gasrana BHC - Lirdians 0009 NC
Dieidrin
COMPOLND 3 D 0-S [-=] 0-D D-XD -S -0 -5
Addrin
BetaBHC
Endosultan 3
Endoszilian 1
Endosulian sultae
Gamma BHC - Lindans
Dieldrin
ERT1 ERT- ERT-

COMPOUND B4 NUS3 NUS-3 NUS-S oba ahallow desp 2
Akirmn
BetaBHC 001 NC
Endosultan 1
Encosulian ¥ NC
Endogulian sultaie NG
Ganwsa BHC - Lindene
Dieldrin
NC: Tris resull is not conlidant. The method of idontilication Irsquantly generates Talse positve results. Further confiraatorny tschniques

{m; GCASS) shouid be parformed beiore this resull can be consideved conlident.
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TENTATIVELY IONTIFED COMPOUNDS DETECTED AT THE TYBONS SITE
(A valoes wre ESTIMATED and In pom)

SONPOUNDY 0. 9

Yolal aliphatia hydrocarbons X 0.08
Tolal chiorinaled hydrooarbons X \ an
Yolal unknowns . 321 0813
et e

prepone
Chioropropene

1«Propene

4,3-Oxybls:1:propsne

Phanol.4, 441-m&ylolhylldono)bll
I

nylacetamide

) 1sphenyl 0.0147
llhnnenol ROLR Mhonvlono)blu-
Ethanone, 1,9-{1dphanylens)ble-
Ethanone, 1s(d-(1shydroxy-1-mothylaihyl)phenyl-
Octanols acld

3,9:Thiobls-1-propene
1,2:Dichlorot-propene
1,3:Dlchloro=1-propens
2,3:Dichloro-1-propsne
3,3:Dichloro-1-propens
Chioromath

yoenzene
1,3,8-Trichlorobenzene
1,1-oxybisbentens
1, d:Benxedioxin
Benzene

, alphasmethy!

:Meihylphanol
2-Methyl-pyridine
Hexahydro-2h-azepin-2:one
ﬂ-llhyl-hhoulnol

1,7:Dlhydro-8h-purin-8-one

_ (Chloromathyl)-oxirans
Fatty alohol

B ¢ This analyte was alo found in the method blank,
Blank u None delecied,
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4 04 0. 9"

Tolal aliphaiks hydeocarbone 0,300 0,048 0.438

Tolal chiorinated hydrooarbons 3048 0.887 0,128 316.0

;ﬁ mmkm rocubona 1.6 5,00 3.35 0.08 478 17.0
242

Chiocinaled propene 0.68

gNo'wm

1-Propene

9,3'Onybls«1:p|

ropene
Phanol,4,4:(1-methylethylidens)bls
Phenol, 2,8-Dichloro-
™

Phanylscslamide
Eihanone, 1-phenyl 0.027 0.048
Bthanone,1,1:(1,3:phonylona)bls-
Eihanons, 1,1:(1,4:;phanylenelbls:
Ethanone, 1:{d:(1:hydroxy:1-methylethyl)phenyl.
Ockiwnols atld

' 3,3-Thisble:{spropene
- 1,2-Dichlore:spropens
[ 1,3:Dichiore-1-propane 87 0.044
' 2,3:Dlchiore-1-propane 0.0%8 1.27
3,3:Dichloro.\spropans
Chioromeihylenzens 1.5
1,3,6-Yrichlotobanzene
1,4-oxyblabenzene
1 4-Banzodloxin
Benzene

compound
Benzenamethanol, .alphn.smelhyt
Dimaueg

halene compound

1H-indens oompound
Penlamathyl dibydroindens compound
Propyl furan
3:Methylphens!
2:Meihyl-pyridine
Hexshydro-2h-azepin.2.0ne 0.041
-Eihyl-1-haxano! .
1,7-Dihydre-8hpurin-8.ene i
(CMoremsihyl)-oxirans C (X ]
Faity aloohol

027
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n
0.088

0,134
o084

ropane

8,3 Oxyblactepro ! i

Phenol 4, :-(1~mlhy|ulhylldcno)bla
't @) “ W

n-Phonylacetamide ’ .

Ethanone, 1-phenyl 0.114 0,081 i

Ethanone, 1, $(1,3:phenylensibly: .

Nthanone, 1,4+{1,4.phenylene)bls- 0.084

Eihanone, 1«(d-(1-hydroxy-1smeihylathyliphenyl

Octanols add

3,3-Thiobls-1-propene
1,2:Dlehioto4-propane
1,3:Dichloro-1-propens
2,3:Dlchloro-1propene 13 0.084
9,3:Dlghloro-t-propene
Chlorometh,

yiberizens 0.8
1,38 Trichlorobenzane : 2 W
1 1-onyblsbenzens 0.088
1,4-Benzodioxin
Bentene

yiphano)
2-Mathyl-pyridine
Hoxahydro-2h.azepin-2-one
2:Bthyl<1-hoxanol
1,7:Dlhydro-h-purin-8-one
{Chisromethyl)-oxirane
Fatly aloohol
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SONPONDS v _w _w U

Yolal aiphatic hydrocarbors 0.028
Yolal chiorinaled hydrocarbone . it

Telal uninowns , 0.030 0,038
Yolal unknown hydroonbone

Chiorinated propens

1:Propane

3,3'.Oyble:1spropans

Phenolid, l-u-momylolhylldono)hln

Phenol, 2,8-Dichioro.

n amide

Ehanone, 1-phenyl

Kthanone 1,4+ (1.l-phunylom)hll

Ethanone, 1141.&9’%

thanons, -(4-(!-hvdroly-1-muhylolhyl)phcnyl-
Octanclo scld

3,3:Thiobls:1:propans
1,8-Dichlore-1+propene
1,3:Dichloro-4-propane
2,3:Dichloro1-propene
3,3:Dichloro-1-propans

Chisromethyloenzene
1,3,8:Trichlorobunzene
© 1,1«onyblebenzens
1,4-Benzodioxin
Benzene compound
anl, alpha.-melhyl

op!
3-Meihylphenol
Q:Melhylpyridine
Hoxghydro-2h-azepin:2.one
2.Eihyl-1shoxancl
1,7:Dihydro-8h-purin-8-one
(Chtoromethyi}-oxizane

Falty slochol
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12,02
587
10,87

1:Propens

9,3Oxyble-{-propane

Phenel,d,4:(1:methylathylidene)bls

Phancl, 3,8-Dichioro.
Phenylacelsmide

 1phenyl
ltmono.\.\ {1,3:phanylane)bis.
Eihanone, '1-(1.4.pmm nejble:
Ethanons, 1<(d:(t-hydroxy-1.malhylsihyl)phenyls
Oclanolo wold

3,3Thiobises-propens
1,2:Dlchlora-1-propans
1,3:Dlchloro-1+propene
2,3-Dighioro-1-propens
9,3:Dichiote:4-propene
[+

horomathylbanzene
1,3,8:Trichiorobenzens
1,-oxybiabenzens
1 .4-Benrodianin
Bentene

compound
Benzenemethancl, alpha-methyl
Toirahydrofuran
]

:Molhylphena!
2:Meihyl.pyridine
Hoxahydro-2h-azepin-2.one
Ethylsv<haxanol
1,7:Dlhydro-8h-purin:8-one
{Chleromathyl)-oxirane

Fally sloohol
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SOURQUNDY 1 A1) 1) 0o B4 s

Total sliphatic hydracarbone 00190 0.28
Yolal ohlonaled hydrostons 8.2 0.344
Yol unknowns

Tou 0.87 2,48 [ B
Chisrinaled propene

1-Propane

3,5'Oxybis:1-propane

Phenol,4,4-{1.-methylethylidsne)bls

Phenol, 2,8-Dichiore:

nPhanylacelamide

Eihanone, 1-pheny! 0.1 0.022
Elhanone,t,1:(1,3.phanylenelbis.

Hthanshe, 1,1:{1,4-phanylenejbls.

Ethanone, 1s{d«{1-hydroxy:1smathylethyl)phonyls

Oclarvic aold

3,3:Thisbls:1-propene
1,2+Dishloro-1spropens
1.3:Dlchlaro. t.prapane 1.2 0.014
2,3:Dichioro-1-propane 0.10
3,3:Dichioia-1spropene 0.28

horomath

[ ybanzene

1,3,8:Trichiorobsnzane ' 0.013
1,1-oxyblabanzens

1.4-Banzoddxin 0012
Benrene

; compound
) Banxensmaihandl, .aipha.methyl
(R Teltahydeofuran

1 Dimathylaaphihalene compound

1Hindens osmpoind

dihydrolndene compound
Propyl luren 1.8
3:Msthylphenot 0.38 , .
2-Meihyl-pyridine 12
Hexahydro-2h.azepin.2.0ne
2-Hihyletshonanol
1,7:Dihydro-8h-purin8.one 1.4 .
{(Chloromelhyl)-oxlrane X R
Fatty sloshol 042

e e
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HUp4 __NURS __NUSY

0.04

tepene 0.08
a '-Onyble-1:pro 0.01
!Mno\.d.‘-hsmlhthyudom)bln
Phonel, 2,8-Dichlose-
n-Phenylacelamide
Hhanone, Vphanyt
Ethanone,1,1+(1,3.phenylens)bls.

Eihanone, 1,41, 4.-phanylenelbls.
Hthanone, 1(d:(1-hydroxy: t-mathylathyliphenyl
Odanolo add

3,3:Thiobis-1spropene

1,2:Dichlaro-1-propene
1,3:Dichloro1:propene
2,9:Dlchloro-1-propene

3,9:Dichlara-1-propene
Chioromath

1,3,8-Trichiorobenxene
1, 1-0xyblsbentens
1,4-Benzodionin

Berizane compound
Sontensmethanol, .alpha.meltyl
Dlnaghione inpoind
oompoun
Hindene

o
S:Mothyiphenol
2:Methylpyriding
Hoxahydro-2h-azepin.2.one
I-llhyl 1shexane!

1,7:Dihydro-Sh-purin.8.one
{Chioromathyl)-oxlrane

y sdoohol
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S T S L e

‘olal aliphatio hydrooarborn
'l'dd ohlorinated hydrocarhons
olal unlmowns

fummm
Chiorinsled propene

. o
Atde)

Chisropropene

W
1-Propene

9,9'-Oxybis-1+pro|

Nmol.‘.b(1-ml1:|'ylolhy|ldono)bll

" .l
n-Phanylacelanide
Kihanone, 1-ghenyt

Eihanone,d, !-u.s»pmnyluno)bll-

Eihanons, 1,1+(1,4-phenylenajbles-

Ethanone, Ys(d:(1-hydroxy-1:methylethyliphenyls
Octanolc acld

3,3:Thioble-1-propane

1, Dlehlmd-pwpono

1,9:Dlchlore+{-prepane
2,3:Dlchloro-fpropane
3 a-Dlehlom-!-proplnt
Chiorometh

ylbarzens
1,3,8-Trichlorobentens
1,1s0x ”ne
- Banzodiokin

-Mathylpheneol
2:Meihyl-pyrldine

Hoxahydro-Sh-azepin:2-one

2-Hthyl-1-hexano!

1,7:Dihydro:8h.purin-8-one

{Chloromeihyi)-oxirane
Paity aloohot

loh)
0.8
7,28 2,04
0,208 0.124
oote

AAT:E L1l

0.019 .
0.008 0.02 !
0.048
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APPENDIX U

RESULTS OF THE SYSTEM AND PERFORMANCE
AUDIT OF LANCASTER LABORATORIES
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System Audit of Lancaster Laboratories, Inc. in Conjunction with
the RI/PS for the Tyson's Site,

A system audit of Lancaster Laboratories was performed on 9
October 1986 to evaluate laboratory procedures in association
with the remedial investigation analyses for the Tyson's Site.
Four subject areas were evaluated in the system audit, including:

- Sample Entry/Chain-of-Custody Procedures
- Sample Preparation

- QA/QC Procedures

- Equipment Maintenance

A brief description of the evaluation of each area is presented
below.

Sample Entry/Chain-of-Custody

sample entry is performed by Sample Administration (SA) personnel.
Samples are received at the laboratory and delivered to SA where
the sample is checked to the field chain-of-custody for
discrepancies. A laboratory control number is generated by
computer, and printed on an adhesive label along with pertinent
information such as: analyses to be performed, special
requirements, and storage location within the walkein coolers.
After samples are logged in, they are transferred by the SA
personnel to the locked storage walk-in coolers with the
chain-of-custody documentation. Only certain SA personnel have
the required authority to access the locked storage coolers
(sample custodians). Analysts needing samples must come to the
authorized SA personnel who will then relinquish the requived
samples to the analyst on the chain-of=-custody form, The
chain-of-custody form is kept in possession with the samples
until their return to SA. Sample entry and chain-of-custody
procedures were in excellent order. :

Sample Preparation

Organic and inorganic sample preparation is performed in separate
locations and physically separated from the laboratory where the
analyses are performed. Personnel were experienced in the
required preparation methodology. .

Holding times for sample extractions and analyses are monitored
on a daily basis according to the collection date of the sample.
Samples are vouted to the sample preparation and analysis
laboratories to meet the required holding times, Samples nearing
the holding time and not yet analyzed or prepared are identified
to the Environmental Division leader for corrective action.

AR30136
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QA/QC Procedures

Quality assurance procedures were being followed as specified by
the individual analytical procedures. Analysts were familiar
with the protocols and were responsible for update of the
computer system with any quality assurance information generated
by them. Quality assurance outliers are identified by the
computer for corrective action when information is inputed.
Quallity assurance coordinators for each laboratory group are
responeible Eor validation of analytical data and quality

assurance data.

The laboratory Quality Assurance Coordinator reviews all quality
assurance data generated by the individual laboratories, 1If
significant trends are developing with & particular analysis,
analyst, instrument, etc. a veport is vequired to be submitted to
the Quality Assurance Cootrdinator detailing the problem and the
corrective action to be taken. Internal, blind quality assurance
samples are routinely submitted into the laboratories by the
Quality Assurance Coordinator ag a further control measure.

Equipment Maintenance

A maintenance log for a GC/MS system was inspected. Problen
descriptions were entered into a bound notebook with the date and
signature of the investigator. Repairs and parts replaced or
corrective action taken to correct instrumental problems were
also described. Similar log books existed for other
instrumentation., Parts that are commonly replaced are
inventoried for the instrumentation to minimize down time.

Summary

The system audit did not reveal any problems in the performance
of the laboratory. The ovganization and housekeeping was
extremely impressive., Standard operating procedures were in
existence for all laboratory functions, and all personnel
encountered seemed knowledgeable and aware of their specific
laboratory requirements.

Current state certifications are held in New Jersey,
Pennsylvania, New York, Maryland, Virginia, West Virginia, and
the laboratoty is accredited by the American Association for
Laboratory Accreditation {AALA).
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